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SULFONYL-DERIVATIVES AS NOVEL INHIBITORS OF HISTONE 

DEACETYLASE. 



5 This invention concerns compounds having histone deacetylase (HDAC) inhibiting 
enzymatic activity. It further relates to processes for their preparation, to compositions 
comprising them, as well as their use, both in vitro and in vivo, to inhibit HDAC and as 
a medicine, for instance as a medicine to inhibit proliferative conditions, such as cancer 
and psoriasis. 

10 

In all eukaryotic cells, genomic DNA in chromatine associates with histones to form 
nucleosomes. Each nucleosome consists of a protein octamer made up of two copies of 
each histones H2A, H2B, H3 and H4. DNA winds around this protein core, with the 
basic amino acids of the histones interacting with the negatively charged phosphate 

15 groups of the DNA. The most common posttranslational modification of these core 
histones is the reversible acetylation of the e-amino groups of conserved, highly basic 
N-terminal lysine residues. The steady state of histone acetylation is established by the 
dynamic equilibrium between competing histone acetyltransferase(s) and histone 
deacetylase(s) herein referred to as "HDAC". Histone acetylation and deacetylation has 

20 long been linked to transcriptional control. The recent cloning of the genes encoding 
different histone acetyltransferases and histone deacetylases provided a possible 
explanation for the relationship between histone acetylation and transcriptional control. 
The reversible acetylation of histones can result in chromatin remodelling and as such 
act as a control mechanism for gene transcription. In general, hyperacetylation of 

25 histones facilitates gene expression, whereas histone deacetylation is correlated with 
transcriptional repression. Histone acetyltransferases were shown to act as 
transcriptional coactivators, whereas histone deacetylases were found to belong to 
transcriptional repression pathways. 

The dynamic equilibrium between histone acetylation and deacetylation is essential for 
30 normal cell growth. Inhibition of histone deacetylase results in cell cycle arrest, cellular 
differentiation, apoptosis and reversal of the transformed phenotype. Therefore HDAC 
inhibitors can have great therapeutic potential in the treatment of cell proliferative 
diseases or conditions (Marks et al., Nature Reviews, Cancer 1: 194-202, 2001). 

35 The study of inhibitors of histone deacetylases (HDAC) indicates that indeed these 
enzymes play an important role in cell proliferation and differentiation. The inhibitor 
Trichostatin A (TSA) causes cell cycle arrest at both Gl and G2 phases, reverts the 
transformed phenotype of different cell lines, and induces differentiation of Friend 
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leukemia cells and others. TSA (and suberoylanilide hydroxamic acid SAHA) have 
been reported to inhibit cell growth, induce terminal differentiation, and prevent the 
formation of tumours in mice (Finnin et al., Nature, 401: 188-193, 1999). 

5 Trichostatin A has also been reported to be useful in the treatment *™ 
fibrosis and liver chirrhosis. (Geerts et al., European Patent Appl.cat.on EP 0 827 742, 
published 11 March, 1998). 



10 



15 



20 



25 



30 



Patent application WO01/38322 published on May 3 1, 2001 discloses amongst others 
inhibitors of histone deacetylase of general formula Cy-L'-Ar-Y -C(0)-NH-Z 
providing compositions and methods for treating cell proliferative diseases and 
conditions. 

Patent appl.cat.on WO01/70675 published on 27 September, 2001 discloses inhibitors 
of histone deacetylase of formula Cy-S(0) 2 -NH-Y 3 -W and further provides 
compositions and methods for treating cell proliferative diseases and cond.t,ons. 

The problem to be solved is to provide histone deacetylase inhibitors with high 
enzymatic activity and also show advantageous properties such as cellular actmty and 
increased bioavailability, preferably oral bioavailability, and have little or no s.de 
effects. 

The novel compounds of the present invention solve the above described problem. The 
compounds differ from the prior art in structure. 

The compounds of the present invention show excellent in-vitro histone deacetylase 
inhibiting enzymatic activity. The present compounds have advantageous propert.es 
with regard to cellular activity and specific properties with regard to inhib.fon of cell 
cycle progression at both Gl and G2 checkpoints ( P 21 induction capacity). The 
compounds of the present invention show good metabolic stability and h.gh 
bioavailability and more particular they show oral bioavailability. Moreover, the 
compounds of the present .nvention have a low affinity for the P450 enzymes wh.ch 
reduces the risk of adverse drug-drug interaction allowing also for a wider safety 
margin. 
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This invention concerns compounds of formula (I) 




(D 



5 the TV-oxide forms, the pharmaceutical^ acceptable addition salts and the stereo- 
chemically isomeric forms thereof, wherein 

n is 0, 1, 2 or 3 and when n is 0 then a direct bond is intended; 

10 t is 0, 1 , 2, 3 or 4 and when t is 0 then a direct bond is intended; 

— cC 

each Q is nitrogen or ^ ; 



each Y is nitrogen or ; 

— 

each Z is nitrogen or ^ ; 

20 R 1 is -C(0)NR 7 R 8 , -N(H)C(0)R 9 , -C(0)-C,^alkanediylSR 9 , -NR 10 C(O)N(OH)R 9 , 
-NR l0 C(O)C,^alkanediylSR 9 , -NR l0 C(O)C=N(OH)R 9 or another Zn-chelating- 
group 

wherein R 7 and R 8 are each independently selected from hydrogen, hydroxy, 
Ci-6allcyl, hydroxyCi^alkyl, aminoCj^alkyl or aminoaryl; 
25 R 9 is independently selected from hydrogen, Ci^alkyl, Ci^alkylcarbonyl, 

arylCi^alkyl, C^alkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl; 
R 10 is independently selected from hydrogen or Cj^alkyl; 

R 2 is hydrogen, halo, hydroxy, amino, nitro, C^alkyl, Cj^alkyloxy, trifluoromethyl, 
30 di(Cj^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L- is a direct bond or a bivalent radical selected from C^alkanediyl, amino, carbonyl 
or aminocarbonyl; 



each X is nitrogen or 




15 



35 each R 3 represents a hydrogen atom and one hydrogen atom can be replaced by aryl; 
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R 4 is hydrogen, hydroxy, amino, hydroxyC,. 6 aIkyl, C 5 . 6 alkyl, C,. 6 alkyloxy, 
arylC, 6 alkyl, aminocarbonyl, hydroxycarbonyl, aminoC,. 6 alkyl, 
anunocarbonylC, 6 alkyl, hydxoxycarbonylC, 6 alkyl, hydroxyaminocarbonyU 
6 alkyloxycarbonyl, C^alkylaminoC^alkyl or di(C 1 . 6 alkyl)aminoC 1 . 6 alkyl; 



C 
5 



is a radical selected from 



xf ^ ^ ^ 



(a-i) 



(a-2) 



II 



10 (a ' 5) 



(a-6) 



(a-9) 



(a-13) 



(a-14) 



(a-3) M) 



(a-7) (a-8) 



(a-10) ( a " U ) 



(a-15) ( a " 16 ) 



" --^ 'o.tr <v 
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(a-49) (a-50) 



wherein each s is independently 0, 1 , 2, 3, 4 or 5; 

each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; ammo; mtro; 
laloC, 6 a»kyl; trihaloC, 6 alkyloxy; C, 6 a,kyl; C, 6 alkyl substituted wuh aryl and 
C 3 10 cycloalkyl; C^alkyloxy; C^alkyloxyC^kyloxy; C.alkylcarbony ; 
C, 6 alkyloxycarbonyl; C^alkylsulfonyl; cyanoC^alkyl; hydroxyC,_ 6 alkyl; 
hydroxyC^ealkyloxy; hydroxyC^ 6 alkylarnino; aminoC.^alkyloxy; 
di(C, 6 alkyl)arninocarbonyl;di(hydroxyC 1 . 6 alkyl)amino; (arylXC^alkyDarmno; 
di(C, 6 alkyl)aminoC,. 6 alkyloxy; di(C 1 . 6 alkyl)aminoC 1 . 6 alkylam.no; 
diCc'ealkyDaminoC^alkylaminoCealkyl; arylsulfonyl; arylsulfonylammo; 
aryloxy; aryloxyC^alkyl; arylC 2 . 6 alkenediyl; di(C,. 6 alkyl)arnmo; 

di^alkyOarmnoC,.^ 
diCCi-ealkyOaminoCd^alkyDaminoCealkyl; 
15 d i(C 1 .6alkyl)aminoC 1 . 6 alkyl(C,.6alkyl)amino; 

di(C 1 .6alkyl)aminoC,. 6 alkyl(C,. 6 alkyl)aminoC 1 . 6 alkyl; 

aminosulfonylamino(Ci-6alkyl)amino; 
aminosulfonylamino(C,^alkyl)aminoC,. 6 alkyl; 
di(C. 6 alkyl)aminosulfonylarnino(C,.6alkyl)amino; 

di(C 1 ' 6 alkyl)an^nosulfonylamino(C 1 . 6 alkyl)aminoC 1 . 6 alkyl; cyano; thiophenyl; 
thiophenyl substituted with di(Cu 6 alkyl)a™noC^ 6 alkyl(C^alkyl)arninoC, 6 alkyl, 
di(C 1 . 6 alkyl)aminoC^alkyl,C 1 . 6 alkylpiperazinylC 1 . 6 alkyl, 

hydroxyC|.6alkylpiperazinylC 1 .6alkyl, 
hydroxyC,.6alkyloxyC,. 6 alkylpiperazinylC 1 . 6 alkyl, 
25 di(Ci 6 alkyl)aminosulfonylpiperazinylCi^alkyl, 

Cl .alkyloxypiperidinyl, C^alkyloxypiperidinylC^alkyl, morpholinylC,. 6 alkyl 
hydroxyCealkyKC^alkyDaminoCaalkyl, or di(hydroxyC, 6 alkyl)aminoC, 6 alkyl; 
furanyl; furanyl substituted with hydroxyC^alkyl; benzofuranyl; irrudazolyl; 
oxazo.yl; oxazoly. substituted with aryl and C^alkyl; C^alkyltriazolyl; tetrazoly ; 
pyrrolidinyl; pyrrolyl; P i P endinylC, 6 alkyloxy; morpho.inyl; C, 6 alkylmorphohnyl; 

morpholinylC i . 6 alkyloxy ; 
morpholinylC,. 6 alkyl; morpholinylC ,. 6 alkylamino; 
rnorpholin y lC 1 . 6 alkylaminoC 1 . 6 alkyl;piperazinyl;C 1 . 6 alkylpiperazmyl; 
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Ci^alkylpiperazinylCi^alkyloxy; piperazinylCi^alkyl; 

naphtalenylsulfonylpiperazinyl; naphtalenylsulfonylpiperidinyl; naphtalenylsulfonyl: 

C|.6alkylpiperazinylCi-6alkyl; Ci_ 6 alkylpiperazinylC|.6aIkylamino; 

C i ^alkylpiperazinylC i^alkylaminoC j -6alky] ; C i _ 6 alkylpiperazinylsulfonyl ; 
5 aminosulfonylpiperazinylCi^alkyloxy; aminosulfonylpiperazinyl; 

aminosulfonylpiperazinylC|-6alkyl; di(Ci.6alkyl)aminosulfonylpiperazinyl; 

diCCi^alkyOaminosulfonylpiperazinylC^^alkyl; hydroxyCi_6alkylpiperazinyl; 

hydroxyCi_6alkyIpiperazinylCi. 6 alkyl; Ci^alkyloxypiperidinyl; 

Ci_6alkyloxypiperidinylCi_6alkyI; piperidinylaminoCi^alkylamino; 
10 piperidinylaminoCi^alkylaminoCi^alkyl; 

(C i -6alkylpiperidinyl)(hydroxyC i -6alky l)aminoC \ -6alkyl amino; 

(Ci_6alkylpiperidinyI)(hydroxyCi.6alkyl)am^ 

hydroxyCi^alkyloxyCi^alkylpiperazinyl; 

hydroxyCi.6alkyIoxyCi.6alkylpiperazinylCi-6alkyl; 
15 (hydroxyCi_6alkyl)(Ci. 6 alkyl)amino; (hydroxyCi.6alkyl)(C|. 6 alkyl)aminoCi.6alkyl; 

hydroxyCi^alkylaminoCi^alkyl; di(hydroxyCi_6alkyI)aminoCi_6alkyl; 

pyrrolidinylCi^alkyl; pyrrolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 

substituted with two substituents selected from Chalky] or trihaloCi^alkyl; 

pyridinyl; pyridinyl substituted with C^alkyloxy, aryloxy or aryl; pyrimidinyl; 
20 tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinylCi^alkyl; 

quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 

independently selected from halo, amino, nitro, Ci-6alkyl, Ci^alkyloxy, 

hydroxyC^alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCj^alkyloxy, 

Ci_4alkylsulfonyl, Q^alkyloxyCi^alkyloxy, C^alkyloxycarbonyl, 
25 aminoCi^alkyloxy, di(Ci^alkyl)aminoCi^alkyloxy, di(Ci. 4 aIkyl)amino, 

di(C i _ 4 alkyl)aminocarbonyl , di (C i _4alkyl)aminoC \ _4alkyl , 

di (C i^al ky l)aminoC j ^alky 1 aminoC i -4alkyl , 

di(Ci. 4 alkyl)amino(CMalkyI)amino, di(CMalkyl)amino(CMalkyl)aminoCi.4alkyl, 
di(Ci^alkyl)aminoCMalkyl(Ci^alkyl)amino, 

30 di(Ci^alkyl)aminoCMalkyl(CMalkyl)aminoC 1 . 4 alkyl, 
aminosulfonylamino(C|-4alkyl)amino, 
aminosulfonyIamino(Ci_4alkyl)aminoCi.4alkyl, 
di(Ci_4alkyl)aminosulfonylamino(Ci. 4 alkyl)amino, 
di(C|^alkyl)aminosulfonylamino(Ci.4alkyl)aminoCi-6alkyl,cyano, 

35 piperidinylCi^alkyloxy, pyrrolidinylCi- 4 alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCM a 'kyI, di(C M alkyl)aminosulfonyIpiperazinyI, 
di(Ci_ 4 alkyl)aminosulfonylpiperazinylC M a]kyl, hydroxyd-4alkyIpiperazinyl, 
hydroxyCi^alkylpiperazinylCi_ 4 alkyl, C^alkyloxypiperidinyl, 
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5 substituted mm -CH=CH-<-H-<-"'P> 
mo*ho.i.y 1 ,morphounylC„aIk,^ 

morphohnylC M alkylanuno,inoip , perazinylC.jalkyl, 
C, ^kylpiperazmy., C b4 alMP.pa-aa."y'Cv4*y «y, P P J 

Km hydropyrimkiinylp.peraimylCMalkyl. P'penm 

0 iperi(iiiiylaininoC M alkylaiiiinoCMalkyl, 

S 4 alky p i pand i n,.)(hydrox^ M a 1 ky 1 )ammoCMa ky a^no, 

(C|jalk^^paridinylXhy , ^ x y^ , ^^^ alI ^ n0 ^' l "* a ^^'^ an1 ^ 

aminosulfonylpiperazinylC M alkyloxy,orin v 
/— (CH 2 )„ 



20 



the central 



30 



moiety may also be bridged (i.e. forming a bicyclic moiety) 



^Ha.k.a^.pH.nyko,^,. — 
independently selected ftom halo, C^alkyl, Cwalkyloxy. to 



25 hydroxycarbonyl. 



35 



, • hihitnr" or "inhibitor of histone deacetylase" is used to 

idenufy a compound, whtch ,s p Innib i,i„ g histone 

inhibiting its acttvtty, mote parttculady .Bey™ ^ lo 

deacetylase enzymatic activity -» ^ ^ is spKlfi c, i.e. Ute 
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As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro, 
bromo and iodo; C,_ 4 alkyl defines straight and branched chain saturated hydrocarbon 

radicals having from 1 to 4 carbon atoms such as, e.g. methyl, ethyl, propyl, butyl, 
1-methylethyl, 2-methylpropyl and the like; Cj^aJkyl includes C^alkyl and the higher 

5 homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2- methyl- 
butyl, hexyl, 2-methylpentyl and the like; C,. 6 alkanediyl defines bivalent straight and 

branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such 
as, for example, methylene, 1,2-ethanediyl, 1,3-propanediyl 1,4-butanediyl, 
1,5-pentanediyl, 1,6-hexanediyl and the branched isomers thereof such as, 2- 
10 methylpentanediyl, 3-methylpentanediyl, 2,2-dimethylbutanediyl, 2,3- 

dimethylbutanediyl and the like; trihaloC|_6alkyl defines Ci^alkyl containing three 
identical or different halo substituents for example trifluoromethyl; C^alkenediyl 

defines bivalent straight and branched chain hydrocarbon radicals containing one 
double bond and having from 2 to 6 carbon atoms such as, for example, ethenediyl, 

15 2-propenediyl, 3-butenediyl, 2-pentenediyl, 3-pentenediyl, 3-methyl-2-butenediyl, and 
the like; aryl defines phenyl, and phenyl substituted with one or more substituents each 
independently selected from halo, Chalky], Ci_6alkyloxy or trifluoromethyl, cyano, 
hydroxycarbonyl; aminoaryl defines aryl substituted with amino; C 3 _iocycloalkyl 
includes cyclic hydrocarbon groups having from 3 to 10 carbons, such as cyclopropyl, 

20 cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, 
cyclooctyl and the like. 

The term "another Zn-chelating group" refers to a group which is capable of 
interacting with a Zn-ion, which can be present at an enzymatic binding site. 

25 

Pharmaceutically acceptable addition salts encompass pharmaceutical! y acceptable acid 
addition salts and pharmaceutically acceptable base addition salts. The 
pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant to 
comprise the therapeutically active non-toxic acid addition salt forms which the 

30 compounds of formula (I) are able to form. The compounds of formula (I) which have 
basic properties can be converted in their pharmaceutically acceptable acid addition 
salts by treating said base form with an appropriate acid. Appropriate acids comprise, 
for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic 
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for 

35 example, acetic, trifluoroacetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic, 
malonic, succinic (Le. butanedioic acid), maleic, fumaric, malic, tartaric, citric, 
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, 
salicylic, p-amino-salicylic, pamoic and the like acids. 
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The compos of fomtula (I, wMchhave «*e W« « » fom ^ , 
pharmaceutic* acceptable base addthon * mple , 
Luh.e organic or inorganic hase. ^ ^ ^ ^ hthium, sodium, 
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5 P-.^.om.ma^™'* iumMlB " d tlesal.s and salts with ammo acids soeh 
Uamine, N-memyl-D-glucamine, hydrabamtne salts, 

as, f„, example, argimne, lysine and the ^ solvenl 
Theterm-acidorhaseadditioos* ^ n ^ ab , , eto[oml . Samples of such 
addition forms which the compounds of formula (1) ar 
10 forms am e.g. hydrates, alcohola.es and me hire. 

. , «„f compounds of formula (1)", as used 

The .«m ••smreoehemically «^ same auams bonded by .he same 

herein, defines a.l possible compounds made wWch „ M 

l5 interchangeable, »hich the compound^ of fomnda W y P fc 

mMu m o, all poasi^e stemochem ,c* ^ _ „ fc teic 

piperazine or pyndaainyl-niuogens am N-otttdmed. 

30 within the scope of the present invenUon. 

, th „ m -compounds of formula (1)" is meant to include 



35 



i - o„h "WDAC" are intended to refer to 
As US ed hemtn, the «. "histone >he ,smino gmeps of 

my „„e of a family of enaymes tha > indicated by co „,ext. 
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H3, H4, and H5, from any species. Human HDAC proteins or gene products, include, 
but are not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-6, 
HDAC-7, HDAC-8, HDAC-9 and HDAC- 10. The histone deacetylase can also be 
derived from a protozoal or fungal source. 

5 

A first group of interesting compounds consists of those compounds of formula (I) 
wherein one or more of the following restrictions apply: 

a) n is 1 or 2; 

b) t is 0, 1 or 2; 

10 c) each Z is nitrogen; 

d) R 10 is hydrogen; 

e) R 2 is hydrogen, nitro, Ci. 6 alkyloxy, trifluoromethyl, di(Ci^alkyl)amino, 

hydroxyamino or naphtalenylsulfonylpyrazinyl; 

f) -L- is a direct bond or a bivalent radical selected from C^alkanediyl, carbonyl or 

15 aminocarbonyl; 

g) each R 3 represents a hydrogen atom; 

h) R 4 is hydrogen, hydroxyCi_6alkyl, aminocarbonyl, hydroxyaminocarbonyl or 

di(Ci„6alkyl)aminoCi_ 6 alkyl; 
—fA) 

i) w is a radical selected from (a-l),(a-7), (a-9), (a-10), (a-12), (a-14), (a-19), 
20 (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or (a-50); 

j) each s is independently 0, 1, 2 or 5; 

k) each R 5 and R 6 are independently selected from hydrogen; halo; nitro; 
trihaloCi_ 6 alkyl; trihaloCi. 6 alkyloxy; Q^alkyl; Ci_ 6 alkyloxy; Ci_ 6 alkylsulfonyl; 
(aryl)(Ci. 6 alkyl)amino; arylsulfonyl; aryloxy; 
25 aryIC 2 -6alkenediyl; di(Ci_ 6 aIky)amino; thiophenyl; thiophenyl substituted with 

di(Ci.6alkyl)aminoCi.6alkyl(Ci. 6 alkyl)aminoCi_6alkyl, di(Ci_ 6 alkyl)aminoCi.6alkyl, 
C].6alkylpiperazinylCi^alkyl, hydroxyC^alkylpiperazinylCi^alkyl, 
hydroxyC i -6alkyloxyC i .ealkylpiperaziny 1 C j _6alkyl , 

di(Ci.6alkyl)aminosulfonylpiperazinylCi-6alkyl, Ci^alkyloxypiperidinylCi^alkyl, 
30 morpholinylCi. 6 alkyl, hydroxyCu6alkyl(Ci.6alkyl)aminoCi_ 6 alkyl, or 

di(hydroxyCi.6alkyl)aminoCi.6alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; 

pyridinyl; pyridinyl substituted with Ci-6alkyloxy; quinolinyl; indolyl; phenyl; phenyl 

substituted with one, two or three substituents independently selected from halo, 

amino, Cj_ 6 alkyl, Ci. 6 alkyloxy, hydrq*yC N4 a]kyl, trifluoromethyl, 
35 trifluoromethyloxy, di(Ci_ 4 alkyl)aminoCi_ 4 alkyloxy, di(Ci^alkyl)amino, 

di(C M alkyl)aminoC M alkyl, diCCMalkyOaminoCi^alkyKCj^alkyOamino, 

di (C i _ 4 alkyl)ami noC | . 4 alky 1 (C i _ 4 alkyl)ami noC i . 4 alky 1 , 
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hydroxyCMalkylpiperazinylC,. 4 alkyl. 
hydrox y C^ 4 alk y lox y CMalkylpiperazinylC 1;4 alky^ 

morpholinylC^alkyloxy, morphohnylQ^alkyl, Cm* y p P 
/ (CH 2 ) n 

central ~A-/~~ moiety may also be bridged (i.e. forming a bicyclic moiety) 
with a methylene bridge. 

herein one or more of rhe following resmer,on S apply. 

10 a) n is 1 or 2; 

b) t is 0 or 2; 

c) each Z is nitrogen; 

d) R ! is-C(0)NH(OH); 

e) R 2 is hydrogen; 

15 f) -L- is a direct bond; 

g ) each R 3 represents a hydrogen atom; 

h) R 4 is hydrogen; 

„ -0 „ a radical selected fro m (a,,. (a-* <W* ^ ^ ^ 
(a-49) or (a-50); 



20 



25 



30 



35 



hydroxyC^lkyloxyC^MP^^ 
C.^MoWndinylC,^ 

tri fluoromethyl, trifluoromethyloxy, W^W^^y, 

di(C M alkyl)aniino > di(C M alkyl)aniinoC 1 ^alkyl, 

di(C,.4alkyl)aminoC 1 .4alkyKC,.4alkyl)aminoC 1 . 4 alkyl, 

hydroxyC,^alkylpiperazinylC,.4alkyl, 
hydroxyC^alkyloxyC^kylpiperazinylC.^alkyl, 
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di(hydroxyCMalkyl)aminoC M a!kyl, pyrrolidinylCMalkyl, pyrrolidinylC|. 4 alkyIoxy, 
morpholinylCi- 4 alkyloxy, morpholinylC|_ 4 alkyl, C M alkylpiperazinylCi_ 4 alkyl, or the 

— N Z— 

central ^ — ' moiety may also be bridged (i.e. forming a bicyclic moiety) 
with a methylene bridge. 

5 

A third group of interesting compounds consists of those compounds of formula (I) 
wherein one or more of the following restrictions apply: 

a) n is 1 ; 

b) t is 0; 

10 c) each Z is nitrogen; 

d) R* is -C(0)NH(OH); 

e) R 2 is hydrogen; 

f) -L- is a direct bond; 

g) each R 3 represents a hydrogen atom; 
15 h)R 4 is hydrogen; 

i) is a radical selected from (a-1) or (a-20); 

j) each s is independently 0 or 1; 

k) each R 5 and R 6 are independently selected from hydrogen; thiophenyl; thiophenyl 
substituted with dKC^alkyOaminoCi^alkyl, or Ci_ 6 alkylpiperazinylCi. 6 aIkyl; 
20 furanyl; phenyl; phenyl substituted with one substituents independently selected from 
di (C i ^alkyl )aminoC i ^alky loxy , di (C i ^alkyl)ami no, 
di (C i _4al ky 1 )aminoC i ^alky 1 , 

di(C j ^alkyl)aminoC i ^alkyKQ _ 4 alkyI)aminoC \ _ 4 alkyl , 

pyrrolidinylCi. 4 alkyl, pyrroIidinylCMalkyloxy or Ci^alkylpiperazinylCi^alkyl. 



25 



A fourth group of interesting compounds consists of those compounds of formula (I) 
wherein R 1 is -C(0)NH(OH) and -L- is a direct bond. 



A fifth group of interesting compounds consists of those compounds of formula (I) 
30 wherein R 1 is -C(0)NH(OH), R 2 is hydrogen and -L- is a direct bond. 

A sixth group of interesting compounds consists of those compounds of formula (I) 
wherein one or more of the following restrictions apply; 
a) t is 0; 

35 b) R 1 is -C(0)NR 7 R 8 , -C(0)-C,. 6 alkanediylSR 9 , -NR ,0 C(O)N(OH)R 9 , 
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. NR »CW„a 1 ^y 1 SR'.-NR'»C(0)C=N(OH)R'or another Zn-ehelating- 

IZL R 1 and R B are eaeh independent., seleded from hydrogen, hydroxy, 
hydroxyC^alkyl.oranrinoC.alkyl; njftaomethyl 
5 c)R ! ia hydrogen, halo, hydroxy, am.no, mtro, C^alkyl. C^y y. 

10 ^C, iyt ammoc^onyl, ammoC^ky,, C^kylaamnoC,.*,. or 
di(Ci 6 alkyl)aminoCi. 6 alkyl; 
0 -© , a radical selecred from (a-i). (a-3). W W ^ 

(a -45), (a-46), (a-47), (a-48) or (a-51); 

im idazolyl; oxazolyl; oxazolyl substituted w.th ary. and C,. alkyl, 
C, 6 alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morphounyl, 
C'ealkylmorpholinyl; piperazinyl; C^alkylpiperazmyl; 

cmmolinyl; indole; pheny.; orphan,! -J"*^ 
independently selected from halo, Crflkyl.c^Ky. J ,.. kv i„xy 
30 1) R ia h^rogen; halo; hydrcxy; amino; ni.ro; oihaloCealkyl mh. oC,. 6 al k yloxy, 
r IkvlC^kyloxyiC.^kylearbonyliC^kyloxycarbonyl; 

pnetyl ^or phenyl ^ -» - - - ~ 
from halo, C«alkyl, Cealkyloxy or iriflnoromethyl 
/ — (CHA 

35 ^centra, moiery ma, also o^hddged (i.e. forming a hicyelic 

moiety) with an ethylene bridge. 
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A seventh group of interesting compounds consists of those compounds of formula (I) 
wherein one or more of the following restrictions apply: 
5 a) R 7 and R 8 are each independently selected from hydrogen, hydroxy, 
hydroxyCi^alky], aminoC^alkyl or aminoaryl; 

b) R 2 is hydrogen, halo, hydroxy, amino, nitro, Chalky!, Ci^alkyloxy, trifluoromethyl, 

hydroxyamino or naphtaleriylsulfonylpyrazinyl; 

c) R 4 is hydrogen, hydroxy, amino, hydroxyCi_ 6 alkyl, Cj^alkyloxy, 
10 arylCi. 6 alkyl, aminocarbonyl, hydroxycarbonyl, aminoCi. 6 alky], 

aminocarbonylCi^alkyl, hydroxycarbonylC|_ 6 alkyl, hydroxyaminocarbonyl, 
Q^alkyloxycarbonyl, Ci^alkylaminoCj^alkyl or di(Ci. 6 alkyl)aminoCi_ 6 alkyI; 

d) w is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), 
(a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-1 6), (a-17), (a-1 8), (a-19), 

15 (a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), 

(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), 
(a-42) (a-43) or (a-44); 

e) each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; 
nitro; trihaloCj^alkyl; trihaloCi^alkyloxy; Chalky!; Ci_ 6 alkyloxy; 

20 Ci.6alkyloxyCi. 6 alkyloxy; Ci_ 6 alkylcarbonyl; Ci^alkylsulfonyl; cyanoCi_ 6 alkyl; 

hydroxyCi^alkyl; hydroxyC^alkyloxy; hydroxyC^alkylamino; 

aminoCj^alkyloxy; di(Ci_6alkyl)aminocarbonyl; dithydroxyC^alkyOamino; 

di^i^alkyOaminoCj^alkyloxyidi^i.ealkylJaminoCi^alkylamino; arylsulfonyl; 

arylsulfonylamino; aryloxy; arylC 2 -6alkenediyl; di(Ci. 6 alkyl)amino; cyano; 
25 thiophenyl; thiophenyl substituted with 

di^^ealkyOaminoCi^alkyKCj^alkyOaminoCj^alkyl, 

di(C 1 .6alkyl)aminoCi_ 6 alkyl, Ci_ 6 alkyIpiperazinylCi_ 6 alkyl or 

dithydroxyC^alkyOaminoC^alkyl; furanyl; imidazolyl; Ci_ 6 alkyItriazolyl; 

tetrazolyl; piperidinylCi^alkyloxy; morpholinyl; Ci^alkylmorpholinyl; 
30 morpholinylCi. 6 alkyloxy; morpholinylCi^alkyl; Ci_ 6 alkylpiperazinylCi_ 6 alkyloxy; 

Ci.6alkylpiperazinylCi.6alkyl;Ci. 6 alkylpiperazinylsulfonyl; 

aminosulfonylpiperazinylCj^alkyloxy; aminosulfonylpiperazinyl; 

aminosulfonylpiperazinylCi^alkyl; di(Ci_6alkyl)aminosulfonylpiperazinyl; 

di(Ci. 6 alkyl)aminosuIfonylpipera2inylC 1 . 6 alkyl; hydroxyC|. 6 alkylpiperazinyl; 
35 hydroxyCi. 6 alkylpiperazinylCi. 6 alkyl; Ci. 6 alkyloxypiperidinyl; 

Ci. 6 alkyloxypiperidinylCi_ 6 alkyl; hydroxyC|. 6 alkyloxyC|_ 6 alkyIpiperazinyl; 

hydroxyCi. 6 alkyloxyCi.6alkyIpiperazinylCi. 6 aIkyl; 
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(hv d ro xyC,^ky.XCu.lkyl^^ 

(hydroxyceamy a I , h :„„ vnlM lv1- oymolyl sabstitutal wilh two 

pyrrolidinylC^attyloxy; pyrazolyl; th.opyraiolyl. pyrazo y 

sL«n« S =.cc.ed from Cm** or «^ W** 
subsU^hhC^kyloxyor^^^ 

amino, C,*alky>, C^kyloxy, hydroxyCalkyl, .nHuo^h 
triflooromethyloxy. hydroxyC H alky>oxy, C„alkyloxyC„alk,tay. 
aroinoCalMoxy, di<C M aik»l>a mi r,oC M aUy.ox,, di^ky )am,no 
"idiMCMalkyloxy.p^o.idinyiCMman, ino-onylr^, ,1. 

„ ZLJL ipipcrazinylCM^l.^C^^')-^*^" 1 ' 1 , 

^alM—rooy.piperax^ 
hydrexyC.^kylpiperazinylCMalM.CMalMoxypiperid.nyl 

hvdroxyC w alkyloxyC l .4alkylpiperazinylC M alkyl, 

C M alkylpiperazinylCMalkyloxy,CMalkylpiperazinylC,^ 
hydroxyC 1 .4alkylanuno,di(hydroxyC M alkyl)amino, 
di(C^alkyl)aminoC 1 . 4 alkylaniino,aminothiadiazolyl, 
20 aminosulfonylpiperazinylCMalkyloxy, or thiophen yl C M alkylanuno. 

Agr0 up of preferred compounds consists of those compounds of formu,a (I) wherein 
and R 8 are each independendy selected from hydrogen, hydroxy, 
hvHmxvC. ^alkvl, aminoCealkyl or aminoaryl; 

nyaroxyL-i-eaixyi. *> ' £a lkvloxv, trifluoromethyl, 

25 R 2 is hydrogen, halo, hydroxy, ammo, mtro, C^alkyl, C^alkyloxy, 
hydroxyaminoornaphtalenylsulfonylpyrazinyl; 
R 4 is hydrogen, hydroxy, amino, hydroxyC^alkyl, C.^lkyloxy 
arylC, 6 alkyl, aminocarbonyl. hydroxycarbonyl, aminoC^alkyl 

-G is a radical selected from (a-1), (a-2), (a-3), (a-4), ^<^^ 
<*9, (a 10) (a-11) (a-12),(a-13),(a-14),(a-15),(a-16).(a-17),(a-18),(a-19), 
Ho) Si (a 22) (a-23) (a-24), (a-25), (a-26), (a-27), (a-2S), (a-29), (a-30), 

trihaloCealkyl; triha«oC,. 6 alkyloxy; C,. 6 alkyl; C,. 6 alkyloxy; 
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Ci. 6 a]kyloxyCi. 6 aIkyloxy; Ci_ 6 alky]carbonyl; C,. 6 aJkyIsulfonyl; cyanoCj^alkyl; 

hydroxyCi_6alky]; hydroxyCi_ 6 alkyloxy; hydroxyCi-6alkylamino; 

aminoCj^alkyloxy; di(Ci_6alkyl)aminocarbonyl; di (hydroxyC i_ 6 alkyl)amino; 

di(C 1 . 6 alkyl)anunoCi. 6 alkyloxy; di(C|_ 6 alkyl)aminoCt-6alkylamino; arylsulfonyl; 
5 arylsulfonylamino; aryloxy; arylC2-6alkenediyI; di(Ci-6alkyl)amino; cyano; 

thiophenyl; thiophenyl substituted with 

di(Ci. 6 aIkyl)aminoCi.6alkyl(Ci. 6 alkyl)aminoCi.6alkyl, 

di(Ci.6alkyl)aminoCi.6alkyl, Ci_ 6 alkyIpiperazinylC|-6alkyl or 

di(hydroxyCi.6alkyl)aminoCi_6alkyl; furanyl; imidazolyl; C^alkyltriazolyl; 
10 tetrazolyl; piperidinylCi^alkyloxy; morpholinyl; C^alkylmorpholinyl; 

morpholinylCi^alkyloxy; morphoIinylCi^alkyl; Ci.6alkylpiperazinylC|.6alkyloxy; 

C] _$alkyIpiperazinylC \ ^alkyl ; C i ^alky Ipiperazi nyl sulfonyl ; 

aminosulfonylpiperazinylCi_6alkyloxy; aminosulfonylpiperazinyl; 

aminosuIfonylpiperazinylC^alkyl; di(Ci_6alkyl)aminosulfonylpiperazinyl; 
15 di(Ci.6alkyI)aminosulfonylpiperazinylCi.6alkyl; hydroxyCi^alkylpiperazinyl; 

hydroxyCi_6alkylpiperazinylCi_6aJkyI; Cj^alkyloxypiperidinyl; 

Ci^alkyloxypiperidinylCi^alkyl; hydroxyC^alkyloxyCi^alkylpiperazinyl; 

hydroxyC i ^alkyloxyC i ^alkylpiperazinylC i _6alkyl ; 

(hydroxyCi.6aIkyl)(Ci. 6 alkyl)amino; (hydroxyCi. 6 alkyl)(Ci. 6 alkyl)aminoC|.6alkyl; 

20 pyrrolidinylCi^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two 
substituents selected from Cj^alkyl or trihaloCi^alkyl; pyridinyl; pyridinyl 
substituted with C^alkyloxy or aryl; pyrimidinyl; quinolinyl; phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
amino, Chalky], Ct-^alkyloxy, hydroxyC j.4alkyl, trifluoromethyl, 

25 trifluoromethyloxy, hydroxyCj^alkyloxy, Ci^alkyloxyCj^alkyloxy, 

aminoCi^alkyloxy, di(Ci-4a!kyl)aminoCi_4alkyIoxy, di(Ci^alkyl)amino, 
piperidinylCi^alkyloxy, pyrrolidinylCi^alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCj^alkyl, di(Ci.4alkyl)aminosulfonylpiperazinyl, 
di(Ci-4alkyl)aminosulfonylpiperazinylCi.4alkyl, hydroxyCj^alkylpiperazinyl, 

30 hydroxyCi^alkylpiperazinylCi^alkyl, CMalkyloxypiperidinyl, 

Cj-4alkyloxypiperidinyICi_4alkyl, hydroxyCi^alkyloxyCi^alkylpiperazinyl, 
hydroxyCi^alkyloxyC^alkylpiperazinylCj^alkyl, 

(hydroxyCi^alkyl)(Ci. 4 alkyl)amino, (hydroxyCj^alkyl)(Ci. 4 alkyl)aminoC|.4alkyl, 
pyrrolidinyICi.4alkyloxy, morpholinylCj^alkyloxy, morpholinyIC|_4alkyl, 
35 Cj^alkylpiperazinylCi^alkyloxy, Ci^alkylpiperazinylCj^alkyl, 
hydroxyC j^alkylamino, di(hydroxyC|.4alkyl)amino, 
di(Ci.4alkyl)aminoC|.4alkylamino, aminothiadiazolyl, 
aminosulfonylpiperazinylCi^alkyloxy, or thiophenylCj^alkylamino. 
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Another group of preferred compounds consists of those compounds of formula (I) 



wherein 
t is 0; 



10 



15 



20 



25 



R> is ; -C(0)NRV, -C(0)-C, 6 alkanediylSR>, -NR' 0 C(O)N(OH)R 9 , 

herein R 7 and R 8 are each independently selected from hydrogen, hydroxy, 

hydroxyC^alkyl, or antinoC, 6 alkyl; trifluoromet hyl or 

R 2 is hydrogen, halo, hydroxy, amino, tutro, C^alkyl. C^alkyioxy, 

R* is^n, hydroxy, amino, hydroxyC,. 6 alkyl, Chalky., C^alkyloxy, 
arylCealkyl, aminocarbonyl, aminoC^alkyl, C^alkylaminoC^alkyl or 
ch(Ci-6alkyl)aminoCi-6alkyl; 

-0 is a radica! se.ec.ed from (a-.), (-3). (a-4), (a-5). (a-6). (a-7). WW (a- 
10> (a-11) (a-12), (a-13), (a-14). (a-15), (a-16), (a-17), (a-18), (-19), (a-20) 
a 2 a-22) (a 23), (a-24). (a-25), (a-26,, (a-28), (a-29), (a-30). (a-31). (-32), 
[IS! U U (a-37), (a-3S), (a-39, (-40), <Mtt <M* <M«X 
(a-45). (a-46), (a^7), (a-48) or (a-51); 

C, 6 alkyl; C,. 6 alk y loxy; C^alkylcarbonyl; C^alkyloxycarbonyl; 

Q 6 alkylsu,fonyl; hydroxyC^kyl; aryloxy; di(C, 6 alkyl)amino; cyano; 

thiophenyl; furanyl; furanyl substituted with hydroxyC^lky benzofuranyl; 

imidazolyl; oxazolyl; oxazolyl substituted with aryl and C,. 6 alkyl; 

C, 6 alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morphohnyl; 

C, 6 alkylmorpholinyl; piperazinyl; C.^alkylpiperazmyl; 

hydroxyC, 6 alkylpiperazinyl; C^alkyloxypiperidinyl; pyrazoly; pyrazolyl 

pyridinyl; pyridinyl substituted withC^alkyloxy, aryloxy or aryl; pynmmmyl; 
cuinolinyl; indole; phenyl; or phenyl substituted with one or two substitute 
ndependently selected from halo, C, 6 alkyl, C, 6 alkyloxy or tn— yl, 
R< is hydrogen; halo; hydroxy; amino; nitro; trihaloC, 6 alky«; tnhaloC,,alkyloxy; 
C, 6 alkyl; Cl . 6 alkyloxy; C,. 6 alkylcarbonyl; C^alkyloxycarbonyl; 
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Ci. 6 alkylsulfonyl; hydroxyCi. 6 alkyl; aryloxy; di(Ci_6alkyl)amino; cyano; pyridinyl; 
phenyl; or phenyl substituted with one or two substituents independently selected 
from halo, Ci^alkyl, C^alkyloxy or trifluoromethyl; or 
f— (CH2) n 
— N Z— 

the central ^ — ' moiety may also be bridged (i.e. forming a bicyclic moiety) 
5 with an ethylene bridge. 



An even further group of preferred compounds consists of those compounds of formula 
(I) wherein n is 1 or 2; t is 0, 1 or 2; each Z is nitrogen; R 10 is hydrogen; R 2 is 
10 hydrogen, nitro, C^alkyloxy, trifluoromethyl, di(C|_ 6 alkyl)amino, hydroxyamino or 
naphtalenylsulfonylpyrazinyl; -L- is a direct bond or a bivalent radical selected from 
Ci^alkanediyl, carbonyl or aminocarbonyl; each R 3 represents a hydrogen atom; R 4 
is hydrogen, hydroxyC^alkyl, aminocarbonyl, hydroxyaminocarbonyl or 

—G) 

di(Ci. 6 alkyl)aminoCi- 6 alkyl; j s a radical selected from (a-l),(a-7), (a-9), 

15 (a-10), (a-12), (a- 14), (a-19), (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or 

(a-50); each s is independently 0, 1, 2 or 5; each R 5 and R 6 are independently selected 

from hydrogen; halo; nitro; trihaloC]^alkyl; trihaloCi^alkyloxy; Ci_ 6 alkyl; 

Ci_ 6 alkyloxy; Cj^alkylsulfonyl; (aryl)(Ci_ 6 alkyl)amino; arylsulfonyl; aryloxy; 

arylC2-6alkenediyl; di(C|_6alky)amino; thiophenyl; thiophenyl substituted with 
20 di(Ci_ 6 alkyl)aminoCi_ 6 alkyl(Ci^ 

Ci-6alkylpiperazinylCi_6alkyI, hydroxyCi. 6 alkylpiperazinylCi_ 6 alkyl, 

hydroxyCj^alkyloxyCi^alkylpiperazinylCi^alkyl, 

di(Ci_ 6 alkyl)aminosulfonylpiperazinylCi^alkyl, Ci. 6 alkyloxypiperidinylC|_ 6 alkyl, 
morpholinylCi_ 6 alkyl, hydroxyCi_6alkyl(Ci. 6 alkyl)aminoCi. 6 alkyl, or 

25 di(hydroxyCi. 6 alkyl)aminoCi. 6 alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; 

pyridinyl; pyridinyl substituted with C^alkyloxy; quinolinyl; indolyl; phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
amino, Ci^alkyl, Ci_6alkyloxy, hydroxyCj^alkyl, trifluoromethyl, 
trifluoromethyloxy, di(Ci. 4 alkyl)aminoCi^alkyloxy, di(Ci_ 4 alkyl)amino, 

30 di(Ci.4alkyl)aminoCi.4alkyI, 

di(Ci. 4 alkyl)aminoCj^alkyl(Ci^alkyl)amino, 
di(Cj. 4 alkyl)aminoCMalkyl(Ci_4alkyl)aminoCMalkyl, 
hydroxyCi. 4 alkylpiperazinylQ. 4 alkyl, 
hydroxyCi. 4 alkyloxyC|. 4 alkylpiperazinylCMalkyl, 

35 di(hydroxyCi. 4 alkyl)aminoCi. 4 alkyl, pyrrolidinylC M alkyl, pyrrolidinylC M alkyloxy, 
morphoIinyICj_ 4 alkyloxy, morpholinylCi. 4 alkyl, Ci^alkylpiperazinyIC M alkyl, or the 
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central moiety may also be bridged (i.e. forming a bicyc.ic moiety) 

with a methylene bridge. 

A group of .orepreferredcompounds consists of those 
S wherein n is 1 or 2; t is 0 or 2; each Z is nitrogen; R is -C(0)NH(OH), R is 

-© is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23), 
(a-49)or(a-50);eachsisindependentlyO,1.2or5;eachR andR are 
indeoendentlv selected from hydrogen; halo; 

di(C 1 6alky)amino;thiophenyl;thiophenyl substituted with 

hydroxyCLealkyloxyCLealkylpiperazinylCealkyl, 
,5 c,6alkyloxypiperidinylCi-6alkyl,morpholinylC w alkyl, 

fLy>; oxazolyl; prolyl; pyridinyl; pyridiny, subs.ttu.ed w,,h C^yloxy. 
■ , „„i. ;„,.,..* ohenvl- Phenyl substituted with one, two or three subsnluents 

20 trifluoromethyl, trifluoromethyloxy, di(CMalkyl)aminoCMalkyloxy, 
di(Ci. 4 alkyl)amino,di(CMalkyl)aminoC M alkyl, 
di(C 1 .4alkyl)aminoC,.4alkyl(C,^alkyl)aminoC,^alkyl, 

hydroxyCi. 4 alkylpiperazinylCMalkyl, 

*ho U ny>c M « 

central "V^"" moiety may also be bridged (i.e. forming a bicyclic moiety) 
with a methylene bridge. 

30 A group of even tnore prefened compounds consists of those expounds ; of formula (I) 
wherL n is . ; ■ is 0; each Z is nirrogen; R 1 is ^(WNHfOH); R» ts hyd^n, -L- ts 
a dtrect bond; each R' represents a hydrogen arom; R 4 is hydrogen; is a 

radical seiccted from (a-1, or (a-20); each s is independent* 0 or ; each R and R 
am independendy aelecred from hydrogen; driophenyl; driopbenyl subs.t.u.ed wtth 
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di(Ci_6aIkyl)aminoCi-6alkyI, or Cj_6alkylpiperazinylCi_6alkyl; furanyl; phenyl; 
phenyl substituted with one substituents independently selected from 
diCCi^alkyOaminoCi^alkyloxy, di(Ci_4aJkyl)amino, 
di (C i _ 4 alkyl)aminoC i _ 4 alky I , 
5 di (C i . 4 alkyl)aminoC i _ 4 alky 1 (C i _ 4 alky 1 )ami noC \ _ 4 alky I , 

pyrrolidinylCi. 4 alkyl, pyrrolidinyICi. 4 alkyloxy or Ci_ 4 a]kylpiperazinylC M alkyl. 

Most preferred compounds are compounds No. 6 , No. 100 , No. 104, No. 128, No. 
144, No. 124, No. 154, No. 125, No. 157, No. 156, No. 159, No. 163, No. 164, 
10 No. 168, No. 169, No. 127, No. 171, No. 170, No. 172 and No. 173 . 
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The compounds of formula (I) and their pharmaceutically acceptable salts and N-oxides 
and stereochemical! y isomeric forms thereof may be prepared in conventional manner. 
A number of general synthesis routes are encompassed as examples: 
5 la) Hydroxamic acids of formula (I) wherein R 1 is -C(0)NH(OH), said compounds 
being referred to as compounds of formula (1-a), may be prepared by reacting an 
intermediate of formula (II) with an appropriate acid, such as for example, trifluoro 
acetic acid. Said reaction is performed in an appropriate solvent, such as, for example, 
methanol. 

10 




(I-a) 

lb) intermediates of formula (II) may be prepared by reacting an intermediate of 
formula (HI) with an intermediate of formula (IV) in the presence of appropriate 
reagents such as AT-(ethylcarbonimidoyl)-iV^V-dimethyl-l,3-propanediamine, 
15 monohydrochloride (EDC) and l-hydroxy-l//-benzotriazole (HOBT). The reaction 
may be performed in a suitable solvent such as a mixture of DCM and THF. 




R 2 (ID 



20 



lc) intermediates of formula (HI) may be prepared by reacting an intermediate of 
formula (V) with an appropriate base such as NaOH in the presence of a suitable 
solvent such as ethanol. 




2) Hydroxamic acids of formula (I) wherein R 1 is -C(0)NH(OH), said compounds 
being referred to as compounds of formula (I-a), may also be prepared by catalytic 

5 hydrogenation of an intermediate of formula (VI) with hydrogen in the presence of a 
catalyst, such as, for example, palladium on carbon (10%). Said reaction is performed 
in an appropriate solvent, such as, for example, dimethylformamide (DMF) or THF. 
Alternatively these compounds may also be prepared by reacting an intermed.ate of 
formula (VI) with cyclohexadiene in the presence of a catalyst, such as, for example 

10 palladium on carbon (10%). Said reaction is performed in an appropriate solvent, such 
as, for example, 1-propanol. 



p 4 

* - H 2 



$ (VD 



Ha^VL-Ni^S-^)^ 

h i 



j2 

(I-a) 



15 

3) Compounds of formula (I) wherein R 1 is 
CH 3 

o o o 
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said compounds being referred to as compounds of formula (I-b), may be prepared by 
reacting an intermediate of formula (VII) with an intermediate of formula (VHO 

wherein R' is N x , H or O in the 

presence of A^-(ethy]carbonimidoyl)-N,yV-dimethyI-l,3-propanediamine, 
5 monohydrochloride (EDC) and hydroxybenzotriazole (HOBT). Said reaction is 
performed in an appropriate solvent, such as, for example, a mixture of 
dichloromethane (DCM) and THR 



10 



H 2 N^Q=X 



o 
II 

^4 R' C OH 

-.a,,, ? cm 



vl )~ L-r ^v' z ~r" (c(r3)a ~~® 



Y 

o 

R 2 

(vn) 



R 4 



-(CH 2 ) n ? 



/)^^ W Z— S-(C(R 3 ) 2 ) t -<A) 
R 



(I-b) 



The compounds of formula (I) can also conveniently be prepared using solid phase 
synthesis techniques. In general, solid phase synthesis involves reacting an interme- 
diate in a synthesis with a polymer support. This polymer-supported intermediate can 
then be carried on through a number of synthesis steps. After each step, filtering the 

15 resin and washing it numerous times with various solvents remove impurities. At each 
step the resin can be split up to react with various intermediates in the next step thus 
allowing for the synthesis of a large number of compounds. After the last step in the 
procedure the resin is treated with a reagent or process to cleave the resin from the 
sample. More detailed explanation of the techniques used in solid phase chemistry is 

20 described in for example "The Combinatorial Index" (B.Bunin, Academic Press) and 
Novabiochem's 1999 Catalogue & Peptide Synthesis Handbook (Novabiochem AG, 
Switzerland) both incorporated herein by reference. 



25 



The compounds of formula (I) and some of the intermediates may have at least one 
stereogenic centre in their structure. This stereogenic centre may be present in an R or 
an S configuration. 
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The compounds of formula (I) as prepared in the hereinabove described processes are 
generally racemic mixtures of enantiomers, which can be separated from one another 
following art-known resolution procedures. The racemic compounds of formula (I) may 
5 be converted into the corresponding diastereomeric salt forms by reacnon with a 
' suhable chiral acid. Said diastereomeric salt forms are subsequently separated, for 
example, by selective or fractional crystallization and the enantiomers are hberated 
herefrom by alkali. An alternative manner of separating the enantmmenc forms of the 
compounds of formula (I) involves liquid chromatography using a chiral stationary 
10 phase. Said pure stereochemical* isomeric forms may also be derived from the 
corresponding pure stereochemically isomeric forms of the appropnate startmg 
:Z.s,prov^ 

stereoisomer is desired, said compound would be synthesized by stereospecfic 
m ethods of preparation. These methods will advantageously employ enantmmencally 
1 5 pure starting materials. 

The compounds of formula (I), the pharmaceutical* acceptable acid addition salts and 
stereoisomer* forms thereof have valuable pharmacological properties m that they 
have a histone deacetylase (HDAC) inhibitory effect. 

20 This invention provides a method for inhibiting the abnormal growth of cells, including 
transformed cells, by administering an effective amount of a compound of the 
invention. Abnormal growth of cells refers to cell growth independent of normal 
^gulatorymechanismsCe.g. loss of contact l *W^T*^* : *>*»« 

25 tumour gLwth both directly by causing growth arrest, terminal diffe~ and/or 
apoptosLcancercells,^ 

This invention also provides a method for inhibiting tumour growth by administering 
an effective amount of a compound of the present invention, to a subject, e* a 

30 mammal (and more particularly a human) in need of such treatment. In pabular, thus 
rnv«ovidesamethodforinhibidngthegrowthoftumoursb^ 
of an effective amount of the compounds of the present invention. Examples of 
tumours which may be inhibited, but are not limited to, lung cancer (e.g. 
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g. 

35 pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon 

cancers (e.g. colorectal carcinomas, such as, for example, colon adenocarcnoma and 
colon adenoma), prostate cancer including the advanced disease, hematopoieUc 
tumours of lymphoid lineage (e.g. acute lymphocytic leukemia, B-cell lymphoma, 
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Burkitt's lymphoma), myeloid leukemias (for example, acute myelogenous leukemia 
(AML)), thyroid follicular cancer, myelodysplastic syndrome (MDS), tumours of 
mesenchymal origin (e.g. fibrosarcomas and rhabdomyosarcomas), melanomas, 
teratocarcinomas, neuroblastomas, gliomas, benign tumour of the skin (e.g. 
5 keratoacanthomas), breast carcinoma (e.g. advanced breast cancer), kidney carcinoma, 
ovary carcinoma, bladder carcinoma and epidermal carcinoma. 



The compound according to the invention may be used for other therapeutic purposes, 
for example: 

10 a) the sensitisation of tumours to radiotherapy by administering the compound 

according to the invention before, during or after irradiation of the tumour for 
treating cancer; 

b) treating arthropathies and osteopathological conditions such as rheumatoid 
arthritis, osteoarthritis, juvenile arthritis, gout, polyarthritis, psoriatic arthritis, 

15 ankylosing spondylitis and systemic lupus erythematosus; 

c) inhibiting smooth muscle cell proliferation including vascular proliferative 
disorders, atherosclerosis and restenosis; 

d) treating inflammatory conditions and dermal conditions such as ulcerative 
colitis, Crohn's disease, allergic rhinitis, graft vs. host disease, conjunctivitis, 

20 asthma, ARDS, Behcets disease, transplant rejection, uticaria, allergic 

dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis, 
acne, diabetes, systemic lupus erythematosis, Kawasaki's disease, multiple 
sclerosis, emphysema, cystic fibrosis and chronic bronchitis; 

e) treating endometriosis, uterine fibroids, dysfunctional uterine bleeding and 
25 endometrial hyperplasia; 

f) treating ocular vascularisation including vasculopathy affecting retinal and 
choroidal vessels; 

g) treating a cardiac dysfunction; 

h) inhibiting immunosuppressive conditions such as the treatment of HIV 
30 infections; 

i) treating renal dysfunction; 

j) suppressing endocrine disorders; 

k) inhibiting dysfunction of gluconeogenesis; 

1) treating a neuropathology for example Parkinson's disease or a neuropathology 
35 that results in a cognitive disorder, for example, Alzheimer's disease or 

polyglutamine related neuronal diseases; 
m) inhibiting a neuromuscular pathology, for example, amylotrophic lateral 

sclerosis; 
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expression of a gene; 
p) enhancing gene therapy. 

5 „ the oresent invention discloses the compounds of formula (!) for use as a 
^ZZ for treatmg one or more of me above mentioned condtfons. 



10 



15 



20 



stereo.somenc forms thereof can 

labelling agents such as rachesotopes, enzymes, fluo 

II ^ detecablereacdon. Examples m ere of include, for example. .*«- 

— ,ucifcrin - aequonn 

n. H.fi„ed as bodv tissue or body fluids. Examples of body 
Biological samples can be defined as body ^ 
fluid, are cerebrospinal fluid, blood, plasma, serum, unne. sputum, 

,„ vie* of dteir useful phannacologica. properties, the subject compounds ma, be 
£ZL mto — Pbannaceudcal fonns for administrate purpose, 

To prepare the phannaceuneal composttions o, this invendon, an eflecuve «. of a 
XL oils. a,coho,s and tbe like in me case of oral Ufluid prepares such as 
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suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars, 
kaolin, lubricants, binders, disintegrating agents and the like in the case of powders, 
pills, capsules and tablets. 

5 Because of their ease in administration, tablets and capsules represent the most 
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are 
obviously employed. For parenteral compositions, the carrier will usually comprise 
sterile water, at least in large part, though other ingredients, to aid solubility for 
example, may be included. Injectable solutions, for example, may be prepared in which 

10 the carrier comprises saline solution, glucose solution or a mixture of saline and 
glucose solution. Injectable suspensions may also be prepared in which case 
appropriate liquid carriers, suspending agents and the like may be employed. In the 
compositions suitable for percutaneous administration, the carrier optionally comprises 
a penetration enhancing agent and/or a suitable wetting agent, optionally combined 

15 with suitable additives of any nature in minor proportions, which 

additives do not cause a significant deleterious effect to the skin. Said additives may 
facilitate the administration to the skin and/or may be helpful for preparing the desired 
compositions. These compositions may be administered in various ways, e.g., as a 
transdermal patch, as a spot-on or as an ointment. 

20 

It is especially advantageous to formulate the aforementioned pharmaceutical 
compositions in dosage unit form for ease of administration and uniformity of dosage. 
Dosage unit form as used in the specification and claims herein refers to physically 
discrete units suitable as unitary dosages, each unit containing a predetermined quantity 
25 of active ingredient, calculated to produce the desired therapeutic effect, in association 
with the required pharmaceutical carrier. Examples of such dosage unit forms are 
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers, 
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and 
segregated multiples thereof. 

30 

Those skilled in the art could easily determine the effective amount from the test results 
presented hereinafter. In general it is contemplated that a therapeutically effective 
amount would be from 0.005 mg/kg to 100 mg/kg body weight, and in particular from 
0.005 mg/kg to 10 mg/kg body weight. It may be appropriate to administer the 
35 required dose as two, three, four or more sub-doses at appropriate intervals throughout 
the day. Said sub-doses may be formulated as unit dosage forms, for example, 
containing 0.5 to 500 mg, and in particular 10 mg to 500 mg of active ingredient per 
unit dosage form. 
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A. another aspectof .he present invention a —on o, a ^CinMbitor with 

anficler agent is engaged, for use as a medtcne, mote 

specifically in the treatment of cancer or related diseases. 

- platinum coordination compounds for example cisplaon, car p 

10 oxalyplatin; 

taxane compounds for example pacltoel or docetaxel, 

; r P I,meI . inhibitors socb as camptothecin compounds for example 

". :ir„moornuc,eosidederivafiveaforexamp,e5- fl uomurac,l. 8 emc,,ab,neor 
. I^en.sucbasn^enmus^ornitrosoureaforexamp.e 

idarubicin or mitoxantrone; 
HFR2 antibodies for example trastuzumab; 
' Xrlptorantagoms.sorseleefivees.rogenreeeptormodula.o.for 

blocking agents (RAMBA) for example accutane; 

DNA methyl transferase inhibitors for example azacytidine; 

- famesyltransferase inhibitors; or 

- other HDAC inhibitors. 

The tenn "platinum coordination compound" is used hetein to denote any ntmor cell 
"nhLngplafinum coordination corned which provide, platmum m the 



35 

form of an ion 
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The term "taxane compounds" indicates a class of compounds having the taxane ring 
system and related to or derived from extracts from certain species of yew (Taxus) 
trees. 

5 The term "topisomerase inhibitors" is used to indicate enzymes that are capable of 
altering DNA topology in eukaryotic cells. They are critical for important cellular 
functions and cell proliferation. There are two classes of topoisomerases in eukaryotic 
cells, namely type I and type n. Topoisomerase I is a monomelic enzyme of 
approximately 100,000 molecular weight. The enzyme binds to DNA and introduces a 
10 transient single-strand break, unwinds the double helix (or allows it to unwind) and 

subsequently reseals the break before dissociating from the DNA strand. Topisomerase 
II has a similar mechanism of action which involves the induction of DNA strand 
breaks or the formation of free radicals. 

15 The term "camptothecin compounds" is used to indicate compounds that are related to 
or derived from the parent camptothecin compound which is a water-insoluble alkaloid 
derived from the Chinese tree Camptothecin acuminata and the Indian tree 
Nothapodytes foetida. 

The term "podophyllotoxin compounds" is used to indicate compounds that are related 
20 to or derived from the parent podophyllotoxin, which is extracted from the mandrake 
plant. 

The term "anti-tumor vinca alkaloids" is used to indicate compounds that are related to 
or derived from extracts of the periwinkle plant (Vinca rosea). 

25 

The term "alkylating agents" encompass a diverse group of chemicals that have the 
common feature that they have the capacity to contribute, under physiological 
conditions, alkyl groups to biologically vital macromolecules such as DNA. With most 
of the more important agents such as the nitrogen mustards and the nitrosoureas, the 

30 active alkylating moieties are generated in vivo after complex degradative reactions, 
some of which are enzymatic. The most important pharmacological actions of the 
alkylating agents are those that disturb the fundamental mechanisms concerned with 
cell proliferation in particular DNA synthesis and cell division. The capacity of 
alkylating agents to interfere with DNA function and integrity in rapidly proliferating 

35 tissues provides the basis for their therapeutic applications and for many of their toxic 
properties. 
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• » ^mnri^e antibiotics obtained from 

,„e fungus S,rep. peu,icus var. c^.us and then , ^ ycosidic 

Kt ,ac,cl,ne ring structure w,th an unusual sugar, daunosam 

linkage. 

5 . nm wth factor receptor 2 protein (HER 2) in 

primary breast caretnonras has bee s,»wn BMW 
for certain parienrs. Trastuautnab « ahrgWy punt, ^ 
Humanized monocionai .gOl * 
10 speefflciry to the extraeelhuar domarn of .he HER2 reeepro 

sdn-u.a^dbyeanogen.Tne^ -« ^ UUve « bil orso,est^o. 
KO „gen receptor modulah» ^.or modulators, when 

bound to the BR, induces a change tn the three 

inhibiting ft. binding to the estrogen reaponstve element (ERE, 

^^^^^^^^ 

cogens (estrone and es.red.ol) by ' „ is „ eftKIiv e and 



cancer. 



5 is used herein to include not only estrogen receptor 

The term "anuestrogen agent « u*d ^ .^.^ M 

antagonists and selective estrogen receptor mo 
discussed above. 

» - P"" tlTdXendation of a wide vanety of nonna. 
35 mediated catabol.sm of retinoic acids. 

th„ most common abnormalities in human 
DNA methylation changes are among the „ usually 

neoplasia. Hypermethylation within the promotors of selected g 
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associated with inactivation of the involved genes. The term "DNA methyl transferase 
inhibitors" is used to indicate compounds that act through pharmacological inhibition 
of DNA methyl transferase and reactivation of tumour suppressor gene expression. 



5 The term "kinase inhibitors" comprises potent inhibitors of kinases that are involved in 
cell cycle progression and programmed cell death (apoptosis) 

The term "farnesyltransferase inhibitors" is used to indicate compounds that were 
designed to prevent farnesylation of Ras and other intracellular proteins. They have 
10 been shown to have effect on malignant cell proliferation and survival. 

The term "other HDAC inhibitors" comprises but is not limited to: 

- short-chain fatty acids for example butyrate, 4-phenylbutyrate or valproic acid; 

- hydroxamic acids for example suberoylanilide hydroxamic acid (SAHA), biaryl 
15 hydroxamate A-161906, bicyclic aryl-Af-hydroxycarboxamides, pyroxamide, 

CG-1521, PXD-101, sulfonamide hydroxamic acid, LAQ-824, trichostatin A 
(TS A), oxamflatin, scriptaid, m-carboxy cinnamic acid bishydroxamic acid, or 
trapoxin-hydroxamic acid analogue; 

- cyclic tetrapeptides for example trapoxin, apidicin or depsipeptide; 
20 - benzamides for example MS-275 or CI-994, or 

- depudecin. 



For the treatment of cancer the compounds according to the present invention may be 
administered to a patient as described above, in conjunction with irradiation. Irradiation 
25 means ionising radiation and in particular gamma radiation, especially that emitted by 
linear accelerators or by radionuclides that are in common use today. The irradiation of 
the tumour by radionuclides can be external or internal. 

The present invention also relates to a combination according to the invention of an 
30 anti-cancer agent and a HDAC inhibitor according to the invention. 

The present invention also relates to a combination according to the invention for use in 
medical therapy for example for inhibiting the growth of tumour cells. 

35 The present invention also relates to a combinations according to the invention for 
inhibiting the growth of tumour cells. 
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in a human subject which compnses adimmstenng 
a combination according to the invention. 



5 



10 



15 



thoH for inhibiting the abnormal growth of cells, 
This invention further prov.des a method for mh* mng 
including transformed cells, by adnumstenng an effecuve amo 
according to the invention. 

clLion* methods and in of U* inf— *. cm 
300mg/m 2 per course of treatment. 
150 mg/m 2 per course of treatment. 

S^^-^--- , --"" , *'" <fc,,,,, " fc 

about 1 to 2 mg/m 2 per course of treatment. ^ 



35 



Honhvllotoxin derivative is advantageously administered in a dosage 
The antitumor podophy ™* surface ^ for example 50 to 

of 30 to 300 mg per square meter (mg/m ) ui j 
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250mg/m 2 , particularly for etoposide in a dosage of about 35 to 100 mg/m 2 and for 
teniposide in about 50 to 250 mg/m 2 per course of treatment. 

The anti-tumor vinca alkaloid is advantageously administered in a dosage of 2 to 30 
5 mg per square meter (mg/m 2 ) of body surface area, particularly for vinblastine in a 
dosage of about 3 to 12 mg/m 2 , for vincristine in a dosage of about 1 to 2 mg/m 2 , and 
for vinorelbine in dosage of about 10 to 30 mg/m 2 per course of treatment. 

The anti-tumor nucleoside derivative is advantageously administered in a dosage of 200 
10 to 2500 mg per square meter (mg/m 2 ) of body surface area, for example 700 tol500 
mg/m 2 , particularly for 5-FU in a dosage of 200 to 500mg/m 2 , for gemcitabine in a 
dosage of about 800 to 1200 mg/m 2 and for capecitabine in about 1000 to 2500 mg/m 2 
per course of treatment. 

15 The alkylating agents such as nitrogen mustard or nitrosourea is advantageously 

administered in a dosage of 100 to 500 mg per square meter (mg/m 2 ) of body surface 
area, for example 120 to 200 mg/m 2 , particularly for cyclophosphamide in a dosage of 
about 100 to 500 mg/m 2 , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for 
carmustine in a dosage of about 150 to 200 mg/m 2 , and for lomustine in a dosage of 

20 about 100 to 150 mg/m 2 per course of treatment. 

The anti-tumor anthracycline derivative is advantageously administered in a dosage of 
10 to 75 mg per square meter (mg/m 2 ) of body surface area, for example 15 to 60 
mg/m 2 , particularly for doxorubicin in a dosage of about 40 to 75 mg/m 2 , for 
25 daunorubicin in a dosage of about 25 to 45mg/m 2 , and for idambicin in a dosage of 
about 10 to 15 mg/m 2 per course of treatment. 

Trastuzumab is advantageously administered in a dosage of 1 to 5mg per square meter 
(mg/m 2 ) of body surface area, particularly 2 to 4mg/m 2 per course of treatment. 

30 

The antiestrogen agent is advantageously administered in a dosage of about 1 to lOOmg 
daily depending on the particular agent and the condition being treated. Tamoxifen is 
advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg 
twice a day, continuing the therapy for sufficient time to achieve and maintain a 
35 therapeutic effect. Toremifene is advantageously administered orally in a dosage of 
about 60mg once a day, continuing the therapy for sufficient time to achieve and 
maintain a therapeutic effect. Anastrozole is advantageously administered orally in a 
dosage of about lmg once a day. Droloxifene is advantageously administered orally in 
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a x> oi^v ifene is advantageously administered 

administered orally in a dosage of aboo, 25mg once a day. 

5 These dosage, ma, be — . for eaamp.e once .™ = e Per course of 
, r ea lm e„t,w h ich m aybe re p=a.edforeaa m pleevery7, 1 4,2.or2 8 days. 

more pharmaceutical earners. 

( n to a combination according to the invention in the 

The present invenUon also relates to a com* t and a HDAC 

of tumour cells. 

25 f rther relates to a product containing as first active ingredient a 

use in the treatment of patients suffering from cancer. 

30 

p^ppriinental part 

The fClowing examp.es are provided for purposes of iUnsuanon. 

,„ m n die ihvl-N-methylainino)elhylH-inelhoxy-4- 
» Here,„af,er "^^^l^y, — , "B1NAP" menus 
n.e.hyicoumann BF C — « >J bulox »carbonyl, 
2 , 2 ,bU(diphen,lphosph 1 no)-l ■ ^te.hv.amm.nium chloride. 

"BuLi" means n-butyl lithium, BTEAC means oen , 
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41 BS A" means bovine serum albumine, "DCM" means dichloromethane, "DIC" means 
diisopropylcarbodiimide, "DEEA" means diisopropylethylamine, "DDPE" means 
diisopropylether, "DMAP" means dimethylaminopyridine, "DMF* means 
dimethylformamide, "DMSO" means dimethylsulfoxide, 'EDC means N- 
5 (ethy]carbonimidoyl)-^,N-dimethyl-l,3-propanediamine, monohydrochloride, "EDTA" 
means etylenediaminetetraacetic acid ,"EtOAc" means ethyl acetate, "Fmoc" means 
fluorenylmethoxycarbonyl, "Hepes" means 4-(-2-hydroxyethyl)-l-piperazine- 
ethanesulfonic acid, "HOAc" means acetic acid, "MeOH" means methanol, "MTT" 
means 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide, "NMP" 

10 means N-methylpyrrolidinone, "PBS" means phosphate buffered saline, "PyBop" 
means benzotriazole-l-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate, 
"PyBrOP" means bromo-tris-pyrrolidino-phosphonium hexafluorophosphate, 
"TEA"means triethylamine, "TFA" means trifluoroacetic acid, 'TIS" means 
triisopropylsilane, l THF" means tetrahydrofuran, *THP" means tetrahydropyranyl and 

15 'TMSOTf" means trimethylsilyl triflate. Extrelut™ is a product of Merck KgaA, 
Darmstadt, Germany, and is a short column comprising diatomaceous earth. 
Hashtube™ is a product of Trikonex and is a polyethylene tube packed with 8.0g of 
silica containing a fluorescence indicator. 

20 A. Preparation of the intermediates 

Example Al 

a) A mixture of 4-(hexahydro- l//-l,4-diazepin-l-yI)-benzoic acid, ethyl ester 
hydrochloride (1:2) (0.01 mol) and 2-naphthalenesulfonyl chloride (0.011 mol) in 

25 DCM p.a. (150 ml) was stirred at room temperature. NaHCC>3 (saturated aqueous 
solution, 50 ml) was added and the reaction mixture was stirred for 4 hours at room 
temperature. The layers were separated. The organic layer was dried, filtered and the 
solvent evaporated. The residue was triturated under 2-propanol, filtered off and dried, 
yielding 4.5 g (quantitative yield) of 4-[hexahydro-4-(2-naphthalenylsulfonyl)-l//-l,4- 

30 diazepin-l-yl]- benzoic acid, ethyl ester (interm. 1). 

b) A mixture of interm. 1 (0.0091 mol) in HC1 35% (10 ml) and 1,4-dioxane (30 ml) 
was stirred and refluxed for 24 hours, then cooled and the resulting precipitate was 
filtered off, washed with dioxane, and dried. A part (0.9 g) of the residue (3.9g, 96%) 
was recrystallized from ethanol with a small amount of DMF, filtered off and dried, 

35 yielding 0.43 g of 4-[hexahydro-4-(2-naphthalenylsulfonyl)-lW-l,4-diazepin-l-yl]- 
benzoic acid (interm. 2). 

c) A mixture of interm. 2 (0.0067 mol), O-(phenylmethyl)- hydroxylamine, 
hydrochloride (2 equiv, 0.0134 mol), 4-methylmorpholine (4 equiv, 0.027 mol) and 
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DMAP (0 5 g) in DCM p.a. (200 ml) was stirred at room temperature. DIG (2 equiv, 

^ot^H The residue was tnturated under DCM mi;, i»« 
yl]-N-(phenylmethoxy)- benzamide (interm. 3). 



10 Ex am ple A2 



15 



20 



25 



30 



17) es, er (0.032 mo.), WphenylmedryO-hydroaylannne hydrocr-hande 
(0.064 mol). DMAP ^ mixture was ^ „ 

room •-*-»-<" ^"J^shed wilt HQ (0.5N) and water. The 

^i i BM i ( i,*-*-^«*»' i 7 ii 

™OH98«). X1, e d e » re df,acUonsw= K co 1 lcc K da„d,heso,v«„ 
ev^SyiaJi B.7.- 

room tempers for 2 hours. The sol ^ 

^* « n ^ (150ml) and TEA (1.75ml) .as sthred 

^^^^ E ^^^ wm ^„ ffM K i dH«d,^d i n g 3.6 g of4- 

was suspended in DIPE. The preeipir , m . thoxv )- benzamide (intern. 6). 

[4-(2-naphthalenyls U lfonyl)-l-piperaz,nyll-N-(phenylmelhoxy) oe 

?^n.<2,ap».haeny«^ 

TW all) wis hyl^nated at 50-C with Pd/C 10% Og) as a cataiys, ,n the 
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presence of thiophene solution (0.5ml). After uptake of H 2 (3 equiv.), the catalyst was 
filtered off and the filtrate was evaporated. The residue was crystallized from 2- 
propanol. The formed precipitate was filtered off, washed with 2-propanol and dried 
(55°C, vacuum), yielding 2.39g (87%) of l-(4-aminophenyl)-4-(2- 
5 naphthalenylsulfonyl)- piperazine (interm. 7) . 

Example A4 

a) NaH 60% (0.0217 mol) was added portionwise at room temperature to a solution of 
l-(2-naphtalenesulfonyl)-piperazine (0.01 1 mol) in THF (50ml) under N 2 flow. The 

10 mixture was stirred at room temperature for 1 hour, then cooled to 0°C A solution of 2- 
(methylsulfonyI)-5-pyrimidinecarboxylic acid, ethyl ester (0.014 mol) in THF (30ml) 
was added quickly. The mixture was stirred at room temperature for 2 hours, poured 
out into water and extracted with EtOAc. The organic layer was separated, dried 
(MgS04>, filtered, and the solvent was evaporated. The residue was taken up in diethyl 

15 ether. The precipitate was filtered off and dried, yielding 3.92g (84%) of 2-[4-(2- 

naphthalenylsu!fonyl)-l-piperazinyl]- 5-pyrimidinecarboxylic acid, ethyl ester (interm. 
8), melting point > 260°C. 

b) A mixture of interm. 8 (0.001 1 mol) and potassium hydroxide (4.7 mmol) in ethanol 
(5ml) was stirred and refluxed for 24 hours, then cooled, poured out into ice water and 

20 acidified with HC1 6N. The mixture was partly evaporated and cooled. The precipitate 
was filtered, washed with water and dried, yielding 0.47g (100%) of 2-[4-(2- 
naphthalenylsulfonyl)-l-piperazinyl]- 5-pyrimidinecarboxylic acid (interm. 9), melting 
point > 260°C. 

c) TEA (0.0011 mol), EDC (0.0011 mol), 1-hydroxybenzotriazole (1.1 mmol) and O- 
25 (tetrahydro-2//-pyran-2-yl)- hydroxylamine (0.001 1 mol) were added at room 

temperature to a solution of interm. 9 (8 mol) in DCM/THF (50/50) (20ml) under N 2 
flow. The mixture was stirred for 24 hours, then poured out into ice water and extracted 
with EtOAc. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated. The residue (0.56g) was purified by column chromatography over 

30 silica gel (eluent: DCM 100 to DCM/MeOH 90/10; 5/im). The pure fractions were 

collected and the solvent was evaporated. The residue (0.417g) was purified by column 
chromatography over silica gel (eluent: DCM/MeOH/NRiOH 92/8/1; 15-40/*m). The 
pure fractions were collected and the solvent was evaporated, yielding 0.293g (69%) of 
2-[4-(2-naphthalenyl&ulfonyI)-l-piperazinyH 5- 

35 pyrimidinecarboxamide (interm. 10), melting point 198°C. 

Example A5 
a) Preparation of 
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o 



intermediate 11 



20 



A mixture of l-(2-naphthalenylsulfonyl)-piperazine (1 equiv; 37mmol),3- 
(bromomethyl)-benzoic aeid, methyl ester (0.00037 mol) and morpholinomethyl 
polystyrene 2% DVB (0.2 g, Novabiochem 01-64-0171, 200-400 mesh loadmg 3.2-3.8 
lol/g ) in DMF, p., (5 ml) was stirred overnight (20 hours) at 100 °C. The reaction 
mixture was filtered. The resin was washed with DMF. The solvent was evaporated at 
80 °C under a gentle stream of N 2 . The residue was purified by column 
chromatography (eluent: CH 2 Cl 2 /EtOAc 1/1). The product fractions were collected, 



yielding 0.044 g of interm. 11. 
10 h) Pre paration of 




intermediate 12 

A mixture of interm. 1 1 (1 mmol) in THF p.a. (3 ml) and NaOH IN (1 ml) was stirred 
overnight at 60 >C. HC1 IN (1 ml) was added. DCM (10 ml) was added and the 
reaction mixture was filtered through Extrelut™ NT (supplier: Merck). The filtrate 
15 (organic layer) was evaporated, yielding 0.036 g of interm. 12. 
Pre paration of » 

o intermediate 13 
interm 12 (0.088 mmol) was dissolved in THF/DCM 50/50 (6 ml). EDC (1.1 equiv) 
was added, then TEA (1.2 equiv), then l-hydxoxy-lf/-ben Z otnazole (1.1 eqmv), then 
0-(tetrahydro-2/f-pyran-2-yl)- hydroxylamine (1.3 equiv). The reaction mixture was 
sfirred overnight at room temperature. Water (2 ml) was added and the reaction rmxture 
was sorted for 15 min. DCM (10 ml) was added and the mixture was dried over 
Extrelut™ NT (supplier: Merck). The organic layer was separated, and the solvent was 
evaporated at 50 °C under a stream of N 2 . The resmue was purified by flash column 
chromatography on Flashtube™ 2008 (supplier Trikonex) (eluent: EtOAc). The 



25 
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product fractions were collected (cut off) and then eluted with DCM/MeOH 90/10). 
The product fractions were collected and the solvent was evaporated at 50 °C under a 
stream of N 2 , yielding 0.025 g of interm. 13 . 



Example A6 
a) Preparation of 




H O 

O 



NH 



intermediate 14 

A mixture of 4-[[[4-(phenylmethyl)-l-piperazinyllcarbonyl]amino]- benzoic acid, ethyl 
ester (9.6 mmol) in ethanol (100 ml) was hydrogenated at room temperature with Pd/C 
10 10% (1 g) as a catalyst. After uptake of H 2 (1 equiv), the catalyst was filtered off over 
dicalite and the filtrate was evaporated, yielding 3 g of interm. 14. 
b) Preparation of 



O 



o intermediate 15 
A mixture of interm. 14 (9.6 mmol) and TEA (0.012 mol) in DCM (100 ml) was stirred 
15 at room temperature. 2-Naphthalenesulfonyl chloride (9.6 mmol) was added 

portionwise at room temperature. The reaction mixture was stirred for 30 min at room 
temperature, then washed with water, dried (MgS04), filtered and the solvent was 
evaporated. The residue was crystallized from DIPE/CH3CN, filtered off and dried, 
yielding 3.02 g (67.4%) of interm. 15, melting point 182 °C. 
20 c) Preparation of 

V 
intermediate 16 

A mixture of interm. 15 (2 mmol) in NaOH IN (30 ml), THF (80 ml) and MeOH (20 
ml) was stirred for 20 hours at room temperature. The mixture was neutralized with 
HC1 IN (30 ml). The mixture was diluted with water (100 ml), and then extracted three 
25 times with DCM. The organic layer was separated, dried (MgS0 4 ), filtered and the 
solvent was evaporated, yielding 0.9 g (95.7%) of interm. 16, melting point 242 °C. 
d) Preparation of 



PCT/EP03/02516 

WO 03/076422 

-42- 

0 intermediate 17 

A mixture of intern, 16 (0.23 mmol), 0-(tetrahydro-2H-pyran-2-yl)- hydroxyzine 
(0.25 mmol), 1-hydroxy-W-benzotriazole (0.00025 mol) and TEA (0.00030 mol) in 
DCM p a (10 ml) was stirred at room temperature. EDC (0.00025 mol) was added and 
5 the reaction mixture was stined over the weekend at room temperature. The reason 
mixture was washed with water, dried (MgS0 4 ), filtered and the solvent was 
evaporated, yielding interm. 17. 



Ex am ple A7 
10 a) Pre paration of 

H 2 



15 




o 



intermediate 18 

A mixture of l-(2-naphthalenylsulfon y l)-4-(4-nitrophenyl)- piperazine (7.5m mol) in 
THF (150ml) was hydrogenated at 50°C with Pd/C 10% (lg) as a catalyst ,n the 
presence of thiophene solution (0.5ml). After uptake of H 2 (3 equiv.), the catalyst was 
filtered off and the filtrate was evaporated. The residue was crystalhzed from 2- 
propanol. The formed precipitate was filtered off, washed with 2-propanol and dned 
(55°C, vacuum), yielding 2.39 g (87%) of interm. 18. 
Wi Preparation of 

OCT 

6 

intermediate 19 

20 0-(tetrahydro-2i/-pyran-2-yl)- hydroxylamine (8.5 mmol) was added at room 
temperature to a mixture of a-oxo-benzenepropanoic acid (7.8 mmol) in pyndme 
(12ml) and ethanol (23ml). The mixture was stirred at room temperature for 1 hour. 
The solvent was evaporated till dryness. The residue (2.6g) was purified by column 
chromatography over silica gel (eluent: DCM/MeOH/NKjOH 85/15/1 70/30/3, 15- 

25 40 M m). The pure fractions were collected and the solvent was evaporated, yi eldmgl.7g 
(83%) of interm. 19. 
c) Pre paration of 
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a 




intermediate 20 



EDC (1.3 mol) was added at room temperature to a mixture of interm. 18(1.1 mmol), 
(interm. 19) (1.3 mmol) and 1-hydroxybenzotriazole hydrate (1.3 mmol) in DCM/THF 
(8ml) under N 2 flow. The mixture was stirred at room temperature overnight. K 2 C0 3 
5 10% was added. The mixture was extracted with DCM. The organic layer was 

separated, dried (MgSCU), filtered, and the solvent was evaporated till dryness. The 
residue (0.9g) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 65/35; 15-35/xm). The pure fractions were collected and the 
solvent was evaporated. The residue (0.35g, 52%) was crystallized from CH 3 CN. The 
10 precipitate was filtered off and dried, yielding 0.3g (45%) of interm. 20, melting point 
213°C. 

Example A8 
a) Preparation of 



A mixture of l-(2-naphthalenesulfonyl)-piperazine (7.2 mmol), l-(4-fluorophenyl)- 
ethanone (11 mmol) and Na 2 C03 (1 1 mmol) in dimethylacetamide (5ml) was stirred at 
140°C for 24 hours. l-(4-fluorophenyl)-ethanone (4 mmol) was added. The mixture 
was stirred at 140°C for 48 hours, then cooled, poured out into ice water and extracted 

20 with EtOAc. The organic layer was washed with water, dried (MgS0 4 ), filtered and the 
solvent was evaporated. The residue (3.5g) was purified by column chromatography 
over silica gel (eluent: cyclohexane/EtOAc 65/35; 15-35jim). The pure fractions were 
collected and the solvent was evaporated. The residue (0.95g, 34%)was crystallized 
from acetonitrile. The precipitate was filtered off and dried, yielding 0.8g of 

25 interm. 21, melting point 218°C. 




15 



intermediate 21 
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b) Pre paration of ^ 

o intermediate 22 

A solution of intern. 21 (2.2 mmol) in trichloromethane (15ml) was added at room 
temperature to a mixture of CuBr 2 (3.7 mmol) in EtOAc (25ml). The nuxture was 
stirred at 50°C for 12 hours, then cooled to room temperature, poured out mtc > water 
and extracted with EtOAc. The organic layer was separated, dried (MgS0 4 ), filtered, 
and the solvent was evaporated, yielding lg (96%) of interm. 22. 



Example A9 

10 a) Preparation of ^ 

^°Y^ intermediate 23 
o 

A mixture of l-(2-na P hthalenylsulfonyl)- piperazine (3.6 mmol), 4-fluoro-2- 
(trifluoromethyl)-benzoic acid, ethyl esther (7.2 mmol) and Na 2 C0 3 (7 2 mmol) ,n 
dimethylacetamide (10ml) was stirred at 140°C for 20 hours, then cooled to room 
13 temperature, poured out into ice water and extracted with EtOAc. The organic layer 
was washed with water, dried (MgS0 4 ), filtered and the solvent was evaporated. The 
residue (2.93g) was purified by column chromatography over silica gel (eluent: 
cyclohexane/EtOAc 75/35; 15-40„m). The pure fractions were collected and the 
solvent was evaporated. The residue (1.80 was crystallized from diethyl ether The 
precipitate was filtered off and dried, yielding 1.265g of interm. 23 (71%), melUng 
point 122°C. 

h) Pre paration of ^ 

o*oo 



20 



25 




intermediate 24 

A mixture of interm. 23 (3.4 mmol) and KOH (0.017 mol) in ethane, (15ml] .was stirred 
and refluxed for 24 hours, poured out into ice water and acidified wtth HC1 3R The 
precipitate was filtered, washed with water/diethyl ether and dried, yiekhng 1.255g 
(80%) of interm. 24, melting point 194°C. 
c) Pre paration of 
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intermediate 25 



TEA (1 .4 mmol), EDC (1.4 mmol), 1-hydroxybenzotriazole hydate (1.4 mmol) then O- 
(tetrahydro-2//-pyran-2-yI)- hydroxylamine (1.4 mmol) were added at 12°C to a 
solution of (interm. 24) (1 mmol) in DCM/THF 50/50 (20ml) under N 2 flow. The 
5 mixture was stirred at room temperature for 24 hours, poured out into ice water and 
extracted with DCM. The organic layer was separated, dried (MgS0 4 ), filtered and the 
solvent was evaporated. The residue was crystallized from DCM/diethyl ether. The 
precipitate was filtered off and dried, yielding 0.48g (79%) of interm. 25, melting point 
192°C. 



NaH 60% (15 mmol) was added portionwise at room temperature to a mixture of l-(2- 
15 naphthalenylsulfonyl)- piperazine (7.5 mmol) in THF (35ml). The mixture was stirred 
at room temperature for 1 hour and 30 minutes under N 2 flow. A solution of 4-chloro- 
2-(methylsulfonyI)- 5-pyrimidinecarboxylic acid, ethyl ester (9.8 mmol) in THF (35ml) 
was added dropwise. The mixture was stirred at room temperature for 3 hours and 30 
minutes, poured out into ice water and extracted with EtOAc. The organic layer was 
20 separated, dried (MgS04), filtered and the solvent was evaporated. The residue (4.6g) 
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc 
80/20 to 20/80; 15-40/xm). Three fractions were collected and the solvent was 
evaporated. One of these fractions is used in the next step, yielding 0.48g (14%) of 
interm. 26, melting point 123°C. 
25 b) Preparation of 



intermediate 27 

A mixture of interm. 26 (0.8 mmol) and KOH (4.2 mmol) in ethanol (10ml) was stirred 
and refluxed for 24 hours, then cooled to room temperature, poured out into ice water 



Example A 10 
a) Preparation of 




intermediate 26 




o 
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and acidified with HC1 6N. The precipitate was filtered, washed with water/diethyl 
ether and dried, yielding 0.33g (93%) of interm. 27, melting point 244°C. 
Pre paration of 

J3KO 



10 



ooco 



v» l '' V> 

0 intermediate 28 



TEA (0.8 mmol), 1-hydroxybenzotriazole hydrate (0.8 mmol), EDC (0.8 mmol) then 
0-(tetrahydro-2f/-pyran-2-yl)- hydroxylamine (0.8 mmol) were added at room 
temperature to a solution of (interm. 27) (0.6 mmol) in DCM/THF (10ml) under N 2 
flow. The mixture was stirred at room temperature for 24 hours, poured out into ice 
water and extracted with DCM. The organic layer was separated, dried (MgS0 4 ), 
filtered and the solvent was evaporated. The residue (0.47g) was purified by column 
chromatography over silica gel (eluent: DCM/MeOH/NHjOH 98/2/0.1; 15-40/xm). The 
pure fractions were collected and the solvent was evaporated, yielding 0.18g (53%) of 
interm. 28, melting point 80°C. 



15 Fx am ple All 

at Pre paration of 




intermediate 29 

l-(Phenylmethyl)- piperazine (0.125 mol) was dissolved in acetonitrile (200ml). K 2 C0 3 
(0 34 mol) was added. A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxyl.c ac.d, 

20 ethyl ester (0.161 mol) in acetonitrile (200ml) was added dropwise. The mixture was 
stirred at room temperature for 2 hours, then diluted with DCM (1000ml) and washed 
with water. The organic layer was separated, dried (MgS0 4 ), filtered and the solvent 
was evaporated. The residue was purified by column chromatography over sihcagel 
(DCM/MeOH 98/2). The pure fractions were collected and the solvent was evaporated. 

25 The residue was dried under vacuum at 50°C. yielding 33.6g (82.5%) of interm. 29. 
h) Pre paration of 

intermediate 30 
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A mixture of interm. 29 (0.03 mol) in ethanol (250 ml) was hydrogenated at 50 °C with 
Pd/C 10% (2 g) as a catalyst. After uptake of H 2 (1 equiv), the catalyst was filtered off 
over dicalite and the filtrate was evaporated on Rotovap. The residue was purified by 
column chromatography over silica gel (eluent: DCM/(MeOH/NH 3 ) 90/10). The 
5 product fractions were collected and the solvent was evaporated, yielding 6.8 g (>96%) 
of interm. 30. 
c) Preparation of 



TEA (0.038 mol) was added to a solution of interm. 30 (0.029 mol) in DCM (150 ml). 

10 2-Naphthalenesulfonyl chloride (0.032 mol) was added and the reaction mixture was 
stirred overnight at room temperature. Then the mixture was washed with water. The 
organic layer was separated, washed with water, dried (MgS0 4 ), filtered and the 
solvent was evaporated. The residue was crystallized from CH 3 CN, filtered off and 
dried in vacuo, yielding 7.4 g (>60%) of interm. 31, melting point >260°C. 

15 d) Preparation of 



A mixture of interm. 31 (0.017 mol) in THF (250 ml), NaOH IN (250 ml) and MeOH 
(50 ml) was stirred for 5 hours at room temperature. HC1 IN (250 ml) was added and 
the mixture was stirred for 45 min at room temperature. The precipitate was filtered off 
20 and dried (vacuum, 60 °C, overnight), yielding 6.0 g (89%) of interm. 32, melting point 
>260°C 

e) Preparation of 



Interm. 32 (0.015 mol) was stirred in DCM/THF 50/50 (650 ml). EDC (0.018 mol) was 
25 added. TEA (0.020 mol) was added. 1 -Hydroxy- Itf-benzotriazole (0.018 mol) was 
added, followed by 0-(tetrahydro-2H-pyran-2-yI)- hydroxylamine (0.018 mol) . The 
reaction mixture was stirred for 6 hours at room temperature, and then washed twice 




intermediate 31 




intermediate 32 




o 



intermediate 33 
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with water and DCM was added. The organic layer was separated, dried (MgS0 4 ) 
filtered and the solvent was evaporated. The residue was suspended in boiling CH3CN. 
then stirred overnight at room temperature. The resulting precipitate was filtered off, 
washed with CH3CN, and dried (vacuum; 50 °C), yielding 6.1 g (82%) of interm. 33, 
5 melting point 198°C. 



Fx am ple A 12 
a) Pre paration of 

i 

o 

intermediate 34 

10 NaH (6.5 mmol) was added at room temperature to a solution of 4<1- 
p ip erazinylsulfonyl)-morpho,^ 

rnixture was stirred for 1 hour, then cooled to 0°C. A solution of 2.(methylsulfonyl)- 5- 
pyrimidinecarboxylic acid, ethyl ester (4.2 mmol) in THF (9ml) was added. The 
Lture was stirred for 2 hours, poured out into ice water. The precipitate was filtered 
15 off and dried. The residue (0.665g ) was taken up in diethyl ether. The precipitate was 
filtered off and dried. The filtrate was evaporated and combined with the precipitate, 
yielding 0.408g of interm. 34. 
h) Pre paration of 

n 

o 

intermediate 35 

20 A mixture of intern. 34 (1 mmol) and LiOH H 2 G (3.1 mmol) in THF (6ml) and water 
(6ml) was stirred and refluxed for 24 hours, then cooled. The solvent was evaporated. 
The mixture was acidified with HC1 3N. EtOAc was added. The mixture was filtered 
over celite. The organic layer was extracted with EtOAc. The organic layer was 
separated, dried (MgS0 4 ), filtered and the solvent was evaporated, yteldmg 0.139g of 

25 interm. 35. 



r) Pre paration of 



intermediate 36 



o 
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1-Hydroxybenzotriazole hydrate (0.5 mtnol) and EDC (0.5 mmol) were added at 10°C 
to a solution of interm. 35 (03 mmol) and TEA (0.5 mmol) in THF/DCM (6ml) under 
N 2 flow. The mixture was stirred for 1 hour. 0-(tetrahydro-2//-pyran-2-yl)- 
hydroxylamine (0.5 mmol) was added. The mixture was stirred at room temperature 
5 overnight. Ice and water were added. The mixture was extracted with DCM. The 

organic layer was separated, dried (MgSC>4), filtered, and the solvent was evaporated. 
The residue (0.259g) was purified by column chromatography over silica gel (eluent: 
CH 2 Cl 2 /iPrOH/NH40H 98/2/0.2; 10/im). The pure fractions were collected and the 
solvent was evaporated, yielding 0.024g of interm 36. 

10 

Example A 13 
a) Preparation of 



Interm. 30 (1 14 mmol) was stirred in 800 ml DCM, TEA (180 mmol) was added, 4- 
15 iodo-benzenesulfonyl chloride (149 mmol) was added in portions. The reaction mixture 
was stirred overnight at room temperature. DCM (1000ml) and water (300 ml) were 
added. The organic layer was extracted, separated and dried (MgS04), filtered and the 
solvent was evaporated. The product (crude) was suspended in boiling acetonitrile, 
allowed to reach room temperature and filtered. The product was dried in vacuum at 
20 50°C, yielding 51.4g (89.5%) of interm. 37. 
b) Preparation of 



A solution of interm. 37 (0.1 mmol) and cesium carbonate (0.15 mmol) in DMF (2 ml) 
was added to a solution of (3-methoxyphenyl)-boronic acid (0.149 mmol) in DMF (1 

25 ml). The reaction mixture was shaked under N 2 for 2 min. Palladium(D) acetate (0.02 
mmol) and l,3-bis(diphenylphosphino)propane (0.02 mmol) were added. The reaction 
mixture was shaked at 80°C for 4 h and then allowed to reach room temperature. The 
solvent was evaporated under vacuum at 80°C*The residue was dissolved in DCM 
(20ml) and MeOH (2ml) and then washed with 3 ml 10% Na 2 C0 3 in water. The 

30 reaction mixture was dried over Extrelut™ NT (supplier: Merck) and concentrated at 
50°C with N 2 -blow. The product was purified by column chromatography over 




intermediate 37 
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sUicagel. The pure frachons were coHee.eC and .he solvent was evapora.e<i and dried a. 

50°C under N 2 -blow, yielding interm. 38. 

r) Preparation of ^ 

yO 

H intermediate 39 

< r «™ 38 (0 0352 mmol) waa dissolved ,n THF <4ml) and MeOH (1ml). NaOH (1.5 

E**.™ NT (snpplier: Merc,,. The solven, was evapora.ed (60 M Mow, 
Toluene was added. The solven. was evaporaled under vacuum a. 70 C. Toluene was 

10 Z £ * «*- - * 80 ° c °° der mm - y 8 5 

(100%) of interm. 39 . 

H) Preparation of <^ 0 

o 

intermediate 40 

A soludon of ,-hydrosybenzo.riazole (0.1 mmol). EDC (0.1 -D —TE |MCU2 
T nr« (Ln and THF (4ml) was added <o (inttrm. 39) (0. 1 mmol). The 
15 mmol) ,n DCM ^ 0 -(.e*ahydm-2 H -pyran-2- 

raacnon murium w* s rmd ° *™ was stirod ovemigh , 

yl , ^'^^^cm oo m „ worn added. The macdoo mix-re 

M '^ed ^ rcactiou XlurTwas concentrated under Ni al 60°C. The residue was 
was deed. The, «acuon , m* m mg methyli50cvan a.e- 

20 dissolved - , 4 ,, ^ (Supplier: Novahiochem 

melees, of 0,.e„ah y dro.2H.p y mn.2- yl ).h,drox > ,am in .. 

l^T - flrereO, - -* - — — •» ^ ^ * T" 
a. 40°C under N, and then purified by column chromatography 
25 ~*E.OAc«)CM,.Thepu re fracrionawemeo,lec K da„du,esolven.was 

evaporated, yielding interm. 40. 



Fx am ple A14 
Pre paration of 
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intermediate 41 

A mixture of 3,6-dichloro-pyridazine (0.0034 mol) and l-(2-naphthalenylsulfonyl)- 
piperazine (0.0034 mol) in DMF (2ml) was stirred at 1 10°C for 4 hours, then cooled to 
room temperature and poured out into EtOAc/H 2 0. The mixture was filtered off. The 
5 filtrate was extracted. The organic layer was washed with water, dried (MgS0 4 ), 
filtered and the solvent was evaporated. The residue (0.85g) was purified by column 
chromatography over silica gel (20-45jim) (eluent: cyclohexane/EtOAc 90/10). The 
pure fractions were collected and the solvent was evaporated (0.56g, 42%). This 
fraction was crystallized from diethyl ether. The precipitate was filtered off and dried, 
10 yielding 0.178g (14%) of intermediate 41, melting point 213°C. 

Example A 15 
a) Preparation of 




(SS) 
intermediate 42 



15 A solution of 2-naphtalenesulfonyl chloride (0.0066 mol) in DCM (15ml) was added 
dropwise at 0°C to a mixture of 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid, 1,1- 
dimethylethyl ester, (1S,4S) (0.0051 mol) and TEA (0.0098 mol) in DCM (15ml). The 
mixture was stirred at room temperature for 12 hours, poured out into ice water and 
extracted with DCM. The organic layer was washed with potassium carbonate 10%, 

20 dried (MgSC>4), filtered and the solvent was evaporated. The residue was crystallized 
from diethyl ether. The precipitate was filtered off and dried, yielding 2.05g (85%) of 
intermediate 42 (S,S), melting point 129°C. 
b) Preparation of 

(S,S) 
intermediate 43 

25 A mixture of intermediate 42 (S,S) (0.0049 mol) in HC1 6N (20ml) and THF (5ml) was 
stirred at 80°C for 12 hours, then cooled to room temperature, poured out into ice 
water, basified with NH4OH and extracted with DCM. The organic layer was separated, 
dried (MgS0 4 ), filtered, and the solvent was evaporated. The residue (1.4g) was 
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(36%) of intermediate 43 (S,S), melting point 159°C. 
c ) Pre paration of ^ 

^<Y*^ N (S,S) 

intermediate 44 

k h fiO% fO 0051 mol) was added at 0°C to a mixture of intermediate 43 
5 Sodium hydnde 60% (0.0051 mo , for J ^ A 

solution of Mmethylsultony ) r> ^ i<xm teniperature 

(10ml ) »as added drop« S e a, 0 C ^ ^ 

point 212 C. ine niiraic w rf >cidue (1 7e) was punfied 

by column chromatography over sihca ■ * » 5 was evaporated yielding Ig 

60/40). The pure fractions were collected and the solvent was P 
1 5 (66%) of intermediate 44 (S,S) 
d) Pre paration of 

rV 
H0 Y^ N (s,s) 

1 sodium salt 

intermediate 45 

.Na (S,S) . 

e ) Preparation of ^ 

o (S,S) 

intermediate 46 



20 




25 



„ HnrM f20ml) were added at room temperature to a mixture of 
EDC (0.0017 mol) and DCM <W ™* DVran -2-yl)- hydroxylamine (0.0017 

intenn ed iate4 5 (0.0013mol),O« 

mol )a„ d l-h y «— i: w J and ext r acted W ithlX:M.m 
at room temperature for 12 hours, pourea om 
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organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated. 
The residue (0.8g) was purified by column chromatography over silica gel (15-40/xm) 
(eluent: DCM/MeOH 90.5/0.5). The pure fractions were collected and the solvent was 
evaporated. The residue (0.43g, 66%) was crystallized from diethyl ether/DIPE. The 
5 precipitate was Filtered off and dried, yielding 0.36g of intermediate 46 (S,S), melting 
point 176°C. 



Example A 16 

a) Preparation of 

? 

10 ° intermediate 47 

A mixture of intermediate 26 (0.001 mol), //-methyl- methanamine, hydrochloride 
(0.0015 mol) and potassium carbonate (0.003 mol) in acetonitrile (10ml) was stirred at 
80°C for 24 hours, then cooled, poured out into ice water and extracted with DCM. The 
organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated. 

15 The residue (0.45g) was crystallized from DIPE. The precipitate was filtered off and 
dried, yielding 0.254g (53%) of intermediate 47, melting point 1 17°C. 

b) Preparation of 



» intermediate 48 



A mixture of intermediate 47 (0.0008 mol) and sodium hydroxide (0.0019 mol) in 
20 EtOH (10ml) was stirred and refluxed for 24 hours, then cooled to room temperature, 
poured out into ice water, acidified with HCI 3N and extracted with EtOAc. The 
organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated, 
yielding 0.25g (67%) of intermediate 48. This product was used directly in the next 
reaction step. 
25 c) Preparation of 

intermediate 49 

1 -hydroxy benzotriazole (0.0007 mol) and EDC (0.0007 mol) were added at room 
temperature to a solution of intermediate 48 (0.0005 mol) and TEA (0.0007 mol) in 
THF/DCM (6ml). The mixture was stirred for 30 minutes. 0-(tetrahydro-2H-pyran-2- 
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temperature ,0, 24 hours, poured o« mto ™ ^ fc ^ _ 

point 118°C. 

10 Fx am ple A 17 

a) Preparationof ^ 

J3KO 



/ °Y^ N " intermediate 50 
, . . m ni81mol) W as 0 addedatroornte mP eratur e toasolutionofl-(2- 
Sodium hydnde (0.0181 mol) was a ^ ^ fl<jw The 

naphthalenylsulfonyl)- p.perazme (0.009 ^ ^ ^ 
l5 -urewasstirredfor^ 

— • tate^en^^yU^anddded,^ 
3.3g (89%) of intermediate 50, melting point 216 C . 
20 b) Preparation of ^ 

intermediate 51 

^ . <n m 0079 mol) and potassium hydroxide (0.039 mol) in 
A nature of intermediate ^ ~ ^ ^ ^ ^ out into 1C e 
MeOH (50ml) was sfrred and refluxed overn g . ^ ^ 

water and acidified with HC1 3N. The precprtate was ««* 
25 led,yielding2. 8 8 g (92%)ofintermediate51 > meltmgpo 1 nt273 C. 

c ) PreEarationof y 



intermediate 52 



v 

* /n onQl moH were added at room 
EDC (0.O392 mo.) and l**"*-^^^ (0.0092 mo,) in 
temperature to a solution of intermedrate 51 (0.007 mo.) 
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THF/DCM (96ml) under N 2 flow. The mixture was stirred for 1 hour. 0-(tetrahydro- 
2//-pyran-2-yl)- hydroxylamine (0.0092 mol) was added. The mixture was stirred at 
room temperature for 2 days, poured out into ice water and extracted with DCM. The 
organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated. 
5 The residue (4.2g) was purified by column chromatography over silica gel (15-40/xm) 
(eluent: DCM/MeOH/NHiOH 98/2/0.1). Two fractions were collected and the solvent 
was evaporated, yielding 2gFl and 1.2g F2. Fl was crystallized from diethyl ether. 
The precipitate was filtered off and dried, yielding 1.84g of intermediate 52, melting 
point 201°C. F2 was crystallized from diethyl ether/DCM/MeOH. The precipitate was 
10 filtered off and dried, yielding 1.2g (24%) of intermediate 52. Total yielding 2.576g 
(77%) of intermediate 52. 

Example A18 
a) Preparation of 




15 intermediate 53 

Sodium hydride 60% (0.0052 mol) was added at room temperature to a solution of 1- 
(2-naphthalenylsulfonyl)- piperazine (0.0026 mol) in THF (10ml) under N 2 flow. The 
mixture was stirred at room temperature for 1 hour, then cooled to 0°C. A solution of 4- 
chloro-2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0008 mol) in 

20 THF (5ml) was added quickly. The mixture was stirred at 0°C for 3 hours, poured out 
into ice water and extracted with EtOAc. The organic layer was separated, dried 
(MgS0 4 ), filtered, and the solvent was evaporated. The residue (0.86g) was purified by 
column chromatography over silicagel (10/xm) (eluent: cyclohexane/EtOAc 80/20). 
The pure fractions were collected and the solvent was evaporated. The residue (0.29g) 

25 was taken up in diethyl ether. The precipitate was filtered off and dried, yielding 0.264g 
(43%) of intermediate 53, melting point 124°C. 
b) Preparation of 

o 




intermediate 54 



A mixture of intermediate 53 (0.0003 mol) and potassium hydroxide (0.0012 mol) in 
30 EtOH (8ml) was stirred and refluxed for 24 hours, then cooled. The solvent was 
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the next reaction step. 
5 C ) Preparationof 

o 

intermediate !>:> 



l-hydroxybenzotriazole (0.0002 mol) ^^^^"^j^^^ mol) in 

THF/DCM ^ Un ^ p^anXy^) hydroxylamine (0.0002 mol) was added. The 
hour. 0-(tetrahydro-2H-pyran L y\) ny y ^ 

nature was stirred at 

solvent wasevap^rat-Th-d^ 

over silicagel (lOfun) (eluent. DCM 100 the interme diate 55. 

were collected and the solvent was evaporated, yielding g 



10 



15 



20 



25 



Fy am ple A19 

a) Preparation of q 

intermediate 56 

was stirred at room temperature for 20 hours, pou 

56, melting point 200°C. 
^) Preparation of 
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intermediate 57 



Trifluoroacetic acid (2 ml) was added to a solution of intermediate 56 (O.OOlSmol) in 
DCM (20ml) and stirred at room temperature for 7h. The mixture was poured out into 
ice water, basified by NH4OH and extracted with DCM. The organic layer was 
5 separated, dried (MgS04), filtered, and the solvent was evaporated yielding 0.44g 
(90%) of intermediate 57, melting point 148°C. 
c) Preparation of 



intermediate 58 

A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0164 mol) 
10 in acetonitrile (30ml) was added at 10°C to a solution of intermediate 57 (0.0164 mol) 
and potassium carbonate (0.019 mol) in acetonitrile (30ml). The mixture was stirred at 
room temperature for 4 hours, poured out into ice water and extracted with EtOAc. The 
organic layer was separated, dried (MgS04), filtered, and the solvent was evaporated. 
The residue (8.4g) was purified by column chromatography over silica gel (15-40/xm) 
1 5 (eluent: DCM/MeOH/NH^OH 97/3/0. 1 ). Two fractions were collected and the solvent 
was evaporated, yielding 1.49g Fl and 2.41g F2. Fl was crystallized from diethyl 
ether. The precipitate was filtered off and dried, yielding 1.42g (19%) of intermediate 
58, melting point 171°C . F2 was crystallized from diethyl ether/MeOH. The 
precipitate was filtered off and dried, yielding 1.405g (18%) of intermediate 58 .Total 
20 yielding 2.8g (37%) of intermediate 58. 
d) Preparation of 



A mixture of intermediate 58 (0.0059 mol) and lithium hydroxide, monohydrate 
(0.0095 mol) in THF (50ml) and water (50ml) was stirred at room temperature for 5 
25 hours, poured out into ice water and acidified with HC1 3N. The precipitate was 

filtered, washed with water and dried with diethyl ether under a vacuo, yielding 1.96g 
(76%) of intermediate 59, melting point 277°C. This fraction was used directly in the 
next reaction step, 
e) Preparation of 




o 
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OA 0 



H 2 N^D 



intermediate 60 



10 



solution of mtermediate 59 (0.0044 mo.) 0 . (tetrahydro -2H-pyran-2-yl> 

t**""— " P °° h 5 , ZL ou. into ice warer and ex.rac.ed ».th DCM. The orgamc 
Km per,m,e ovem,gh<. poured o* n.o ^ ^ ^ 

t, ™C OH 97/3/0 1) The pure fractions were collecred and the 
( e,»en.: ' w l ciyslalliz ed tan die.h„ ..her. The 



melting point 160°C. 

15 Trample A20 

a) Preparation of 



intermedi ate 6 1 



j- j. ~ (Q 0 ° 043 mol) and lithium hydroxide, monohydrate (0.013 

mo l) ,n THF (60ml) and wa i ^ Jhe 

;0 PO-^ouitoicew^.^^*^^ andtheS olventwasevaporated. 
organic layer was separated, dned (MgS0 4 ) fdtered a Qff 
The residue (2.37g) was crystallized from d,ethyl ether. The precmU 
and dried, yielding l.76g (94%) of intermediate 61 - 
h) Preparation of ^ 

k^J intermediate 62 
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yl)- hydroxylamine (0.0007 mol) was added. The mixture was stirred at room 
temperature for 24 hours. 0-(tetrahydro-2//-pyran-2-yl)- hydroxylamine (0.0007 mol) 
was added again. The mixture was stirred overnight, poured out into ice water and 
extracted with DCM. The organic layer was separated, dried (MgS0 4 ), filtered, and the 
5 solvent was evaporated. The residue (0.47 g) was purified by column chromatography 
over silica (10/xm) (eluent: DCM 100 then DCM/MeOH 99/1;). The pure fractions 
were collected and the solvent was evaporated. The residue (0.25g, 82%) was 
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding 
0.2 15g (70%) of intermediate 62, melting point 122°C. 

0 

Example A21 
a) Preparation of 



A mixture of intermediate 41 (0.0013 mol), Pd(OAc>2 (0.0006 mol), 1,3- 
15 propanediylbis[diphenyl- phosphine (0.0006 mol) and acetic acid, potassium salt 

(0.0026 mol) in MeOH (35ml) was stirred at 100°C for 5 hours under a 5 bar pressure 
of CO and poured out into ice water. DCM was added. The mixture was filtered over 
celite. The organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was 
evaporated. The residue (2.06g) was purified by column chromatography over silica gel 
20 (15-40/xm) (eluent: DCM/MeOH/NHtOH 97/3/0.1). The pure fractions were collected 
and the solvent was evaporated, yielding 0.40g (74%) of intermediate 63. 
b) Preparation of 



A mixture of intermediate 63 (0.0014 mol) and potassium hydroxide (0.0059 mol) in 
25 MeOH (15ml) was stirred at 60°C for 5 hours, then cooled to room temperature, poured 
out into ice water and acidified with HC1 3N. The precipitate was filtered, washed with 
water/diethyl ether and dried, yielding 0.47g (80%) of intermediate 64, melting point 
238°C. This product was used directly in the next reaction step, 
c) Preparation of 




intermediate 63 



o 




o 
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0 intermediate 65 

5 minutes, u -.icu j ice water and 

diethyletherThep^ 
intermediate 65, melting point 21 1°C. 



Fx am ple A22 
15 Pre paration of 



20 



25 




intermediate 66 

r^To 02 ll) and TEA (0.038 nrol) in DCM (70 ml) under N, flow. The mam, 

wilh DCM The organic layer was washed with water, dned (MgSCW. filtered hard 
I e^waa evapoled. The residue (15g) was cryatalliaed front — le. T*e 

ether. The precipitate was filtered off and dned. Yielding. 1.1% 
mother layer was evaporated. Yielding: 4.5 g of intermediate 66. 
K) Pre paration of 
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intermediate 67 



Intermediate 66 (0.0102 mol) was added portionwise at 0°C to a suspension of Li AIH4 
(0.0203 mol) in THF (60ml) under N 2 flow. Then THF (200ml) was added. The 
mixture was stirred from 0°C to room temperature for 2 hours. EtOAc, then water were 
5 added. The mixture was filtered over celite. Celite was washed with MeOH. The 

organic layer was separated, dried (MgSO,*), filtered, and the solvent was evaporated, 
yielding 5.3g (95%) of intermediate 67. Part of this fraction (0.15g) was crystallized 
from diethyl ether/DIPE. The precipitate was filtered off and dried, yielding 0.049g of 
intermediate 67, melting point 277°C. 
10 c) Preparation of 



A mixture of intermediate 67 (0.0091 mol) in HC1 3N (3mi) and 2-propanone (100ml) 
was stirred at room temperature for 3 hours. The solvent was evaporated. Water was 
added. The mixture was extracted twice with diethyl ether. The organic layer was 
15 separated, dried (MgS0 4 ), filtered, and the solvent was evaporated, yielding 1.4g 
(50%) intermediate 68. Part of this fraction (0.2g) was crystallized from DIPE. The 
precipitate was filtered off and dried, yielding 0.08g of intermediate 68, melting point 
130°C. 

d) Preparation of 



A mixture of intermediate 68 (0.0036 mol), 2-(methyIsulfonyl)- 5- 
pyrimidinecarboxylic acid, ethyl ester (0.0047 mol) and potassium carbonate (0.0072 
mol) in acetonitrile (80ml) was stirred at room temperature overnight, poured out into 
water and extracted with EtOAc. The organic layer was separated, dried (MgS0 4 ), 
25 filtered, and the solvent was evaporated. The residue (1.5g) was purified by column 
chromatography over silica gel (15-40/xm) (eluent: DCM/MeOH/NH^OH 97/3/0.1). 
The fractions were collected and the solvent was evaporated. Yielding 0.91g of 
intermediate 69. Part of this fraction (0.59g) was crystallized from CH3CN/DIPE. The 




intermediate 68 



20 
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« , j • a „i«.uin P 0 3e of intermediate 69, melting point 
precipitate was filtered off and dned, yielding 0.3g 
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151°C. 



e) Pre paration of r,„ 



10 



15 



sodium salt 
intermediate 70 




0.36g (72%) of intermediate 70 .Na, melting point >260 C. 
f) Preparation of ryu 

6 

o intermediate 7 1 

2 . y „. hydroxy*™* (0.001 - I ^ ^ eMracKd wl|h 

sunedatmomteraperalureforllhours pour ^ 



point 194°C. 

20 Fx am ple A23 

a) Preparation of 



25 



intermediate 72 

k i> a Hri ethvl ester (0.0108 mol), 2-(methylsulfonyl)- 
A mixture of 2-piperazinecarboxyhc acid, ethyl esierv Knn ^mn215 
A mixture ui * F d otassmm carbonate (0.02 1 5 
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separated, dried (MgSOi*), filtered, and the solvent was evaporated, yielding 2.65g of 
intermediate 72. This product was used directly in the next reaction step, 
b) Preparation of 



5 A solution of 2-naphthalenesulfonyl chloride (0.0095 mol) in DCM (30ml) was added 
at 10°C to a solution of intermediate 72 (0.0086 mol) and TEA (0.0172 mol) in DCM 
(30ml). The mixture was stirred at room temperature for 6 hours, poured out into ice 
water and extracted with DCM. The organic layer was separated, dried (MgS0 4 ), 
filtered, and the solvent was evaporated. The residue (6.04g) was purified by column 
10 chromatography over silica gel (eluent: cycIohexane/EtOAc 80/20; 15-40/xm). The pure 
fractions were collected and the solvent was evaporated. The residue (0.69g, 16%) was 
crystallized from diethyl ether/DCM. The precipitate was filtered off and dried, 
yielding 0.45g (10%) of intermediate 73, melting point 148°C. 
c ) Preparation of 



A mixture of intermediate 73 (0.001 1 mol) and lithium hydroxide monohydrate (0.0044 
mol) in THF (5ml) and water (5ml) was stirred at room temperature for 27 hours, 
poured out into ice water, acidified with HC1 3N and extracted with EtOAc. The 
organic layer was separated, dried (MgS04), filtered, and the solvent was evaporated. 
20 The residue (0.62g) was crystallized from diethyl ether. The precipitate was filtered off 
and dried, yielding 0.26g (54%) of intermediate 74, melting point 247°C. 
d) Preparation of 



EDC (0.0027 mol) then 1-hydroxybenzotriazole (0.0027 mol) were added at room 
25 temperature to a solution of intermediate 74 (0.001 mol) in TEA (0.0027 mol) and 

THF/DCM (16ml) under N 2 flow. The mixture was stirred at room temperature for 48 




intermediate 73 




15 



intermediate 74 
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5 evaporated, yielding 0.242g of intermediate 75. 



a) Pre paration of 



intermediate 76 

i„ aceronirrile (20m.) was added a. I0°C .o a solorron 

thymine (0 01 mol) and potassium carbonate (0.02 mol) in acetommie 

(MgS04). Slrered, and rne solve* ^HfNrloH 

96/4/0.5). The pure fractions were conecieu anu 
1.34g (91%) of intermediate 76. 
fr) Pre paration of ( 



15 




intermediate 77 

0 . i ^ki^Hp m 0027 mol) in DCM (5ml) was added 

A s o.u„on of ^"'^^IS^IS mo,) and TEA (0.0037 mol) 
droowise at 10°C to a solution of intermediate /o ^u.w 

£5L.Lmi. ■«— -"""TrSSToa* 

filtered off and dried, yielding 0.74g (84%) of intermediate 77, melting point 138 C. 
30 c) Pre paration of 
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HO. 





sodium salt 
intermediate 78 



A mixture of intermediate77 (0.0014 mol) and sodium hydroxide (0.0057 mol) in EtOH 
(20ml) was stirred and refluxed for 6 hours, then cooled to room temperature. The 
precipitate was filtered, washed with diethyl ether and dried, yielding 0.56g (84%) of 
5 intermediate 78 .Na. This product was used directly in the next reaction step, 
d) Preparation of 



EDC (0.0015 mol) and 1-hydroxybenzotriazole (0.0015 mol) were added at room 
temperature to a solution of intermediate 78 (0.0012 mol) in THF (5ml) and DCM 

10 (5ml) under N 2 flow. The mixture was stirred for 45 minutes. 0-(tetrahydro-2H-pyran- 
2-yl)- hydroxylamine (0.0015 mol) was. added. The mixture was stirred at room 
temperature overnight, poured out into ice water and extracted with DCM. The organic 
layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated. The 
residue (0.62g) was purified by column chromatography over silica gel (15-40/xm) 

15 (eluent: DCM/MeOH/NHiOH 94/6/0.1). The pure fractions were collected and the 

solvent was evaporated, yielding 0.55g (77%) of intermediate 79, melting point 100°C. 

Example A25 
a) Preparation of 



A mixture of intermediate 30 (0.066 mol) in TEA (0.1 mol) and DCM (500 ml) was 
stirred at room temperature, then a solution of 4-iodo- benzenesulfonyl chloride (0.079 
mol) in DCM (50 ml) was added dropwise at room temperature and the reaction 
mixture was stirred for 2 hours at room temperature. The mixture was washed with 
25 water, dried (MgS0 4 ) and the solvent was evaporated. The residue was suspended in 
CH 3 CN, the resulting precipitate was filtered off, then washed with CH3CN and dried, 
yielding 27g (81.4 %) of intermediate 80, melting point 257°C . 




intermediate 79 



o 
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h) Pre paration of 



10 



15 




intermediate 81 

Intennediam 80 (0.0995 mol) was suspended in DMF (250 ml) and the mixture was 
Hor 5 rrnuu.es under N r am, Cesium ca*ona,e (0.0184 mo.), rhen (2- ormyW- 
.hienyl)- boronic acid (0.0.49 mo.) was added, and me reaction mrxrure was s ,r,ed for 
SminuL under N,-atmo S phere. FmaUy, *^«^«-- 
,0 00199 mo.) was added and me reaction mixture was sdreed and refluxed a. 80-100 
• C for 3 5 hours under N,atm The mixture was a.,owed ,0 reach room temperarure 
and the solvent was evaporated (vac.). The residue was suspended in ace.on.tnle and 
Z Lwng precipitate was filtered off, men punfleo by cohtmn chromamgraph, over 
silica gel (lent: DCM/MeOH from .00/0 to 98/2). The produc. fractious were 
c!Zd. the solven. was evaporated and the residue was flhemd off, then dne. (vac), 
yielding 4.250g (87.8 %) of intermediate 81 . 
r) Pre paration of 



20 




r 

intermediate 82 

A mixture of N-memy.- meth— e (0.01 . mo.) and intermediate 81 (0.0021 mo.) in 

EtOH (lOOm.) was hydrogeoated overnight a. 50 *C wirh Pd/C .0% fig, as a ca,a,y« 
^eU"ceoftMophe„eso.u t io„(.m,).Af.erup,aVeofH J (.e< 1 u,v.,mereac„o„ 

m Zl was filtered over dicahre and .he solven. was evaporate* The rea,d«e was 
ZZ b column ch—phy over sdica ge. (gradient eluen, DCM/MeOH from 
100/0 to 97/3). The produc. fractions were collected and me solven, was evapom.ed, 
yielding 0.54g (51 %) of intermediate 82. 
H) Pre paration of 



.0 



N 

intermediate 83 
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A mixture of intermediate 82 (0.001 mol) and sodium hydroxide (0.010 mol) in THF 
(10 ml) was stirred for 4 days at room temperature, then HC1 IN (10 ml) was added and 
the reaction mixture was stirred for 10 min. The resulting precipitate was filtered off 
and dried under vacuum at 50 °C for 5 hours, yielding 0.47g (92 %) of intermediate 83. 
5 e) Preparation of 




intermediate 84 



Intermediate 83 (0.0009639 mol) was stirred in DCM (20 ml) and THF (20 ml), then 
A^-(ethylcarbonimidoyl)-W//-dimethyl-l,3-propanediamine, monohydrochloride 
(0.001253 mol), 1-hydroxy- ltf-benzotriazole (0.001253 mol) and 0-(tetrahydro-2H- 

10 pyran-2-yl)- hydroxylamine (0.001253 mol) were added consecutively and the reaction 
mixture was stirred for 2 days at room temperature. Water was added and the organic 
layer was separated, dried (MgSCU) and the solvent was evaporated. The residue was 
purified by column chromatography over silica gel (gradient eluent: DCM/MeOH from 
100/0 to 97/3). The product fractions were collected and the solvent was evaporated, 

15 yielding 0.5g (88.41%) of intermediate 84. 

Example A26 
a) Preparation of 




intermediate 85 

20 A mixture of intermediate 80 (0.015 mol) in DMF (700 ml) was stirred for 15 min. 
under N2-atmosphere, then cesium carbonate (0.023 mol) was added and the mixture 
was stirred for 5 min. under N 2 -atm. 2-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)- 
phenol (0.023 mol), then dichlorobis(triphenylphosphine)- palladium ( 0.00030 mol) 
was added and the reaction mixture was stirred for 4 hours at 80 °C under N 2 -atm. The 

25 mixture was filtered over dicalite and this dicalite was washed with DCM and DMF. 
The organic layer was separated and concentrated. DCM was added and the mixture 
was washed with a 10 % sodium carbonate solution, then the organic layer was 
separated, dried (MgS0 4 ), filtered and the solvent was evaporated. The residue was 
purified by column chromatography over silica gel (eluent: DCM/MeOH 97/3). The 
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pr „d»c. fracrions were collected and ,he so.»en. was evaporated, yietding 5.6g (79 «) 
of intermediate 85. 
h) Pre paration of 



15 





/ 

intermediate 86 (^} 
, The firs, part of .his procedure was done 10 rimes: a mixture of l-^hloroethyl)- 

m0 and sodrum hydroxide (2ml) was r«ac.ed in a mrcrowave a. 150 C •«"»-■ 
Than the 10 reaction mixrums were eombined, dilnredwilh ware, and actdrfed wtlh 
mm to PH: 4.5-5.5. The resulting prelate was M off and dned (vae.). 
10 yielding 2g of intermediate 86. 
r) Pre paration of 




20 



intermediate 87 

Intermediate 86 (0.00372 mol) was stirred in DCM (50 ml) and THF (50 ml). TEA 
(0.03594 -olXthentfWar^^ 

Lnohydrochloride (0.00372 mol), then 1-hydroxy- m-benzotnazole (0.004836 mo» 
Z finally 0-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.004836 mol) were added. 
TheltLnrlixture was stirred at room temperature for 1 day, then the n.x.re w as 
dissolved in DCM and washed with water. The organic layer was separated dned 

riXphy over sihca gel (Biotage, 40M, gradient eluent: DCM/(MeOH^ 3 ) 
from 100/0 to 93/7). The product fractions were collected and the solvent was 
evaporated, yielding 0.770g of intermediate 87 . 



25 



Vx am ple A27 
a) Pre paration of 
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intermediate 88 



Intermediate 80 (0.020 mol) was stirred in EtOH (500 ml), then stirred for 20 minutes 
under N2-atm. at room temperature. (2-formylphenyl)- boronic acid (0.030 mol), then 
cesium carbonate (0.030 mol) and finally dichlorobis(triphenylphosphine)- palladium 
5 (0.00040 mol) was added. The reaction mixture was stirred and refluxed for 6 hours 
under N 2 -atmosphere, then the solvent was evaporated. The residue was dissolved in 
DCM and washed with water. The organic layer was separated, dried (MgS0 4 ), filtered 
and the solvent was evaporated. The residue was purified by column chromatography 
over silica gel (gradient eluent: DCM/MeOH from 100/0 to 98/2). The product 
10 fractions were collected and the solvent was evaporated, yielding 5.1g (53%) of 
intermediate 88. 
b) Preparation of 



A mixture of intermediate 88 (0.00208 mol) and N-methyl- methanamine (0.0222 mol) 
15 in MeOH (100ml) was hydrogenated at room temperature for 1 day with Pd/C 10% (0.5 

g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of H2 (1 

equiv.), the reaction mixture was filtered over dicalite and the filtrate was evaporated. 

The residue was purified by column chromatography over silica gel (gradient eluent: 

DCM/MeOH from 100/0 to 90/10). The product fractions were collected and the 
20 solvent was evaporated. The residue was crystallised from acetonitrile, the resulting 

precipitate was filtered off, washed and dried (vac), yielding 0.7 lOg (66.9%) of 

intermediate 89. 

c) Preparation of 




intermediate 89 




intermediate 90 
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A mixture of intermed.ate 89 (0.00139 mol) and sodium hydroxide IN (0.010 mol) in 
THF ( 10 ml) and MeOH (2 ml) was stirred overnight at room temperature, then HC1 
IN (10 ml) was added and the reaction mixture was stirred for 15 mm. at room 

5 0.6 lOg (90.9%) of intermediate 90. 
d) Pre paration of 

q> p 

o 



10 



15 



intermediate 91 

immediate 90 (0.001267 mol) was stirmd 1- DCM (50 ml) and THF (50ml). TEA 
(0.007189 mol). ft. Wethylcarbonimidoyl)-^^ 

Lohydroohloride (0.001647 mol). then 1-hydroxy lH-be„zomazo,e (» «»™ 
and finally 0.(tetmhydro-2H.pyran-2.yl)- hydroxylamine (0.00!647 mol) wem added. 
The reaction mixture was stitmd a, room temperature for 1 day. then fte mtxtute was 
dissolved in DCM and washed wi,h wa.er. The organic layer was sep.ra.ed, dned 
(MgSO.). filtered and dre solvent was evaporated. The residoe was erystalhsed ram 
acell, the resulting precipttate was filtered off and dried (vac, 50 X). yreldmg 
0.560g (76.13%) of intermediate 91 . 



20 



25 



F.x am ple A28 

a) Preparation o f ^ ^ 




intermediate 92 

nBuLi 1.6M in hexane (0.0069 mol) was added dropwise at -70»C to a solutionof [2- 
( 3-bromophenyl)ethoxy](l,l-dimethylethyl)dimethyl- silane (0.0063 mol) m THF 
(20ml) under N 2 flow. The mixture was stirred for 1 hour. Trisisopropoxyborane 

..j _i TiwaTninriirp was stirred at -70°C for 30 minutes, 

(0.0069 mol) was added dropwise. The mixture was stirrea 

then brought to -20°C. Water was added. The mixture was extracted with DCM. The 
organic layer was separated, dried (MgS0 4 ), filtered, and the solvent was evaporated 
till dryness, yielding 1.8g (100%) of intermediate 92. 
h) Preparation of 
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-71- 



PCTYEP03/02516 



v 



intermediate 93 1 

OH 

A solution of intermediate 92 (0.0063 mol) in DMF (60ml) was added to a mixture of 
intermediate 80 (0.0045 mol) and cesium carbonate (0.0063 mol) in DMF (20ml). The 
mixture was stirred for 15 minutes. Tetrakis(triphenylphosphine)- palladium (0.0004 
5 mol) was added. The mixture was stirred at 80°C for 18 hours, then cooled to room 
temperature. HC1 3N was added. The mixture was stirred at room temperature for 3 
hours, then filtered over celite. Celite was washed several times with water. The filtrate 
was taken up several times with DCM. The organic layer was washed with water, dried 
(MgS0 4 ), filtered, and the solvent was evaporated till dryness. The residue (2.4g) was 
10 purified by column chromatography over silica gel (15-40/xm) (eluent: DCM/MeOH 
99/1). The pure fractions were collected and the solvent was evaporated, yielding 1.76g 
(78%) of intermediate 93. 
c) Preparation of 



o 

intermediate 94 ° 
15 Methanesulfonyl chloride (0.0133 mol) was added dropwise at 5°c to a mixture of 
intermediate 93 (0.0044 mol) and TEA (0.0177 mol) in DCM (30ml) under N 2 flow. 
The mixture was stirred for 1 hour, then brought to room temperature. Ice water was 
added. The mixture was extracted with DCM. The organic layer was separated, dried 
(MgS0 4 ), filtered, and the solvent was evaporated till dryness, yielding 3.43g (>100%) 
20 of intermediate 94. This product was used without further purification, 
d) Preparation of 




intermediate 95 

A mixture of intermediate 94 (0.0014 mol), pyrrolidine (0.0147 mol) and potassium 
carbonate (0.0222 mol) in acetonitrile (20ml) was stirred and refluxed for 18 hours. 
25 Water was added. The mixture was extracted with DCM/MeOH. The organic layer was 
separated, dried (MgS0 4 ), filtered, and the solvent was evaporated till dryness. The 
residue (Ig) was purified by column chromatography over silica gel (70-200/im) 
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(ete „, : DCM/MeOH/NH*OH 95/5/0.1;). The pure fracrions were ec.Uec.ed and I .h e 
lo"ven< was evaporated. yi e.di„ g 0.4 g (49%,of ,n,e m ed,a,e9 5 . m e.u„ g po,n. ,90 C. 

p) Preparation of 

I 1 O 



10 



15 




Hi 

6 




sodium salt 
intermediate 96 

A mixmre of in.enned.a.e 95 (0.0007 mo.) and aodrum hydroxide (0.00)4 mol) in 
ElOH (10ml) was sdrred and refluxed for 3 hours, rhen cooled ro room fcrnperarure 
Z prolyl was riKered, washed wirh E.OH, men wirh dielhyl elher and dned a, 
50-C under a vacuo, yielding 0.35g (88%) of imernaediare 96 .Na . 
f) Preparation of 




o 

intermediate 97 

EDC (0 0008 mo!) was added ro a mixrure of in.ermedi.re 96 (0.0006 mol), O- 
^TyT W-2-,))- hydroxyzine <0.<XX>8 mo„ and l-hydroxy—ole 
IS mol, m^rHFOOmDunderN, flow. The mixrure was srrrr* ,- ^ 
Lmperarure for 18 hours. Warer was added. The mixrure was exrraered w,,h DCM/The 
TaT layer was separared, dried (MgSO.), flUered, and dre solven, was evaponred 

ImHemen.: DCM/Me^H/WUOH 92/8/0,). The pwe fraenons were eCecred and 
„,e solven. was «vapora,ed. yielding 0.31g (77%) of in.ermedi».e 97. 



20 Ex am ple A29 

a) Pre paration of 




intermediate 98 



A mixmre of in.ermedia,e 30 (0.00021 mol), [l,r-biphenyl]-4-sulfonyl chloride (± 
0.^2 mol. 1.5 e^uiv.) and morpho„nome,hy,.PS-seave„ger (supplier: Novah,oehem 
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cat No 01-64-0171) (0.150 g) in DCM (5 ml) was stirred for 20 hours at room 
temperature, then Tris(2-aminoethyl)amine-PS scavenger (supplier: Novabiochem cat 
No 01-64-0170) (0.150 g) was added and the mixture was stirred for another 4 hours, 
yielding intermediate 98. 
5 b) Preparation of 



A mixture of intermediate 98 (0.00021 mol) in sodium hydroxide IN (1.5 ml), MeOH 
(1 ml) and THF (4 ml) was stirred at 60 °C for 2 hours, then stirred at room 
temperature for 20 hours. The reaction mixture was neutralized with 1.5 ml HC1 IN. 
10 The desired product was collected and dried, yielding intermediate 99. 
c) Preparation of 



A mixture of intermediate 99 (0.00021 mol), 1-hydroxy- li/-benzotriazole (0.00014 
mol), N'-(ethylcarbonimidoyl)-//JV-dimethyl-l ,3-propanediamine, monohydrochloride 

15 (0.00015 mol) and 0-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.00015 mol) in 
TEA (0.025 ml) and DCM/THF (10 ml) was stirred overnight at room temperature, 
then water (2 ml) was added and the reaction mixture was filtered through Extrelut™ 
NT (supplier: Merck). Isocyanate-PS-resin (supplier: Argonaut cat No 800260) (0.100 
g) was added and the mixture was stirred at room temperature for 4 hours, then the 

20 resin was filtered off and the filtrate was evaporated. The residue was purified by 
column chromatography on Flashtube™ 2008 (supplier Trikonex) (eluent: 
DCM/EtOAc 1/1). The product fractions were collected and the solvents were 
evaporated, yielding intermediate 100. 




intermediate 99 




25 



Example A30 
a) Preparation of 
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10 



15 



HoJvN 




sodium salt 
intermediate lUi 



A mixture of inrenuediare 93 (0.00! -no.) and sod,™ hydro** (0.004 OK* in BOH 
intermediate 101 .Na . 



h) Pre paration of ^ 



20 



25 



° intermediate 102 
EDC (0 0O14 »0 and ,4,yd ro xybenzouwole (0.0014 mo.) were added a, room 

S PC - - - - — - — "* DCM , ~ K 

L m 62e) was purified by column chromatography over srhca gel (Sfm>) (ehrenr. 
^ OH^OH 9~ * pnre fractions were coOecred and toeaoWen, waa 
. 4 The residue (0 38g 69%) was crystallized from <Mhyl ether. The 

point 214°C. 

u Pre paration offtg fjnaj nnmnounds 

^Sroaylamrne 2-chloro.ri.y, resin (Novabicchem, 01-64-0(65) waa 
N-Fmoc rryuroay ■ r.vnr rnT 24 to) 1 The resin was washed' several 

deprotected by 50% pipendme m DMF (RT. 24 lrr> 

rimes with DCM and DMF and swelled In DMF. Two equivalents of acrd PyBrttf 
I %L» of D1EA were added as one portion. The nnsture was » 
,i Jd was drained and the resin was washed several nmes by DCM and DM* The 
e^l swelled in DMF conraining 2 equivalent of amine and was shaken 24 to a, 
RT The liquid was drained and .he resin was washed by DCM and DMF. An 
S£ I ehloride (2 eq, was added as one portion ,o rhe main swe.,ed m DMF w,th 
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4 equivalents of TEA. The reaction was stirred overnight, drained and the resin was 
washed by DCM and DMF. The final product was cleaved by 5% TFA in DCM, 
analysed by HPLC and MS and evaporated in the pre-weighted test-tubes. 

In one example compound 16 glycinol 2-chlorotrityl -resin (Novabiochem, 01-64- 
5 0087) was used. In two other examples 2-chlorotritylchloride-resin (Novabiochem, 

01-64-0114) and 1,2-phenylenediamine compound 17 or ethylenediamine compound 

18 were used. In one other examples compound 19 carboxymethanethiol 4- 

methoxytrityl resin (Novabiochem, 01-64-0238) was used. 

2 . In some cases also MeOH was used in the different washing procedures compounds 
10 16, 17, 18 and 19. 

3 . Based on the loading of the resin. 

4 . In some cases PyBrOP was replaced by PyBOP compounds 16, 17, 18 and 19. 



For illustrative purposes the scheme hereunder is included. 





Compound 1 
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l/n mll mon in DMF (100 ml) was hydrogenated for 48 hours 
at room temperature with Pd/C 10 /o ^.3 g) ' .. triturated 

under DCM. filtered off, then mcryaalhzea from HOAc. hltere 
5 HOAc and ethanol, then drieo. yre,d,og 0.75 g (65%) of compound > . 



10 



15 



Ex am ple B3 
Pre paration of 



20 





Compound 2 

compound 2. 



Kx am ple B4 
Pre paration of 



fxx, 




25 



Compound 3 

, u, -,wn nnnRmoH were added to a mixture of interm. 
tpa m 0008 mol) then acetyl chloride (0.0008 moi; were a 

over sinca g v .. (0 2 2 g , 66%) was crystallized from 

, nH thp ooivent was evaporated. The resiaue tu.^g, .... 

yielding O.lSg (54%) of compound 3, melting pom! 200 C. 
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Example B5 
Preparation of 




YXx, 




o 



Compound 4 



1,1-Carbonyldiimidazole (0.0003 mol) was added at room temperature to a solution of 
5 interm. 7 (0.0002 mo!) in DCM (1ml) under N 2 flow. The mixture was kept at room 
temperature for 1 hour. Hydroxylamine (0.0003 mol) was added. The mixture was 
stirred overnight. K 2 C0 3 10% was added. The mixture was extracted with DCM. The 
precipitate was filtered, washed with diethyl ether and dried, yielding 0.034g (29%) of 
compound 4, melting point 210°C. 



A mixture of interm. 7 (0.0013 mol), l-methyl-l//-imidazole-4-carboxylic acid (0.002 
15 mol), EDC (0.002 mol) and 1-hydroxybenzotriazole (0.002 mol) in DCM/THF (10ml) 
was stirred at room temperature for 18 hours, poured out into K2CO3 10% and extracted 
with DCM. The organic layer was separated, dried (MgS0 4 ), filtered, and the solvent 
was evaporated till dryness. The residue (1.3g) was purified by column 
chromatography over silica gel (eluent: DCM/MeOH 98/2; 15-40/zm). The pure 
20 fractions were collected and the solvent was evaporated. The residue (0.25g, 39%) was 
taken up in CH 3 CN. The precipitate was filtered off and dried, yielding 0.1 5g (23%) of 
compound 5, melting point 252°C. 

Example B7 
25 Preparation of 



10 



Example B6 
Preparation of 




o 

Compound 5 




o 



Compound 6 
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f inform 10 (00005 mol) in MeOH (20ml). 
TFA (4m.) was added atO'C ,0 a soiurion of Wff. ^ 

fll dryness. The residue was taken up m diethyl ether, in P r 
"IdXd. yi e 1 d i ug0. 1 95 B ( 8 3%)ofc„mpou„d6. m e,hng P o,r„ 2 6 5 C. 

5 Another procedure for mtogcompouttdo : ^ ^ 

C Fj COOH (25 tnB was added to a mtxture of « » ° h0UIS „ 

.emperature. The prec.pttate was f, Keren off. (- 

toro om.e m pera ni re,f,l.eren off and dried (vacnunr, 50 C),,.e! g 
compound 6. Tout, yidding 4.65g (94%) of cnntpound 6 . 



15 



Fx am ple B8 
pre paration of 




20 



25 



compound 7 

1 3 (0 000049 mol) in 5% CF,COOH/MeOH (5 ml) was shaken 
A mixture of intern,. 13 (0.000049 m under a strea m of N 2 , at 

room temperature. DCM was ao tempe rature. DCM was added 

o«ri thp solvent was evaporated at iU v. unuci a 

andmesoivcmw r oft(W4g 0 f compound 7. 

over the weekend at 40*C in vacuo, yielding 0.024g P 



F* am ple B9 

Preparation of q^^p 



compound 8 



30 
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A mixture of interm. 17 (0.00018 mol) in 5% CF 3 COOH/MeOH (6 ml) was stirred over 
the weekend at room temperature. The mixture was blown dry under a gentle stream of 
N 2 . The residue was suspended in EtOAc, then filtered off and dried in vacuo, yielding 
0.0222g of compound 8. 

5 

Example B10 
Preparation of 




MethanesuJfonic acid (1.5ml) was added at room temperature to a mixture of interm. 20 
10 (0.0018 mol) in MeOH (15ml). The mixture was kept for 18 hours. Ice was added. The 
mixture was basified with K2CO3 10% and extracted with DCM. The organic layer was 
washed with water, dried (MgS0 4 ), filtered and the solvent was evaporated till dryness. 
The residue (l.lg) was crystallized from DCM/MeOH. The precipitate was filtered off 
and dried, yielding 0.68g (76%) of compound 9 (E configuration), melting point. 
15 226°C 



Example Bll 
Preparation of 




compound 10 



20 Ethanethioic acid (0.0023 mol) was added at 0°C to a mixture of interm. 22 (0.0021 
mol) and TEA (0.0032 mol) in 2-propanone (10ml). The mixture was brought to room 
temperature, and then stirred for 2 hours. Water was added. The mixture was extracted 
with DCM. The organic layer was washed twice with water, dried (MgSC^), filtered, 
and the solvent was evaporated. The residue (0.85g) was purified by column 

25 chromatography over silica gel (eluent: cyclohexane/EtOAc 70/30; lQfim). The 

fractions were collected and the solvent was evaporated. The residue was crystallized 
from diethyl ether. The precipitate was filtered off and dried, yielding 0.088g (10%) of 
compound 10, melting point 179°C. 



30 



Example B 12 
Preparation of 
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o 



10 



15 



PCT/EP03/02516 



HO-NH 

compound 11 
, »™nf intern. 25 (0.0007 mol) in MeOH (7ml) 
CF3COOH (0.7,,) was added to a ^ ovem-ght. The 

and DCM (7ml). The mixture was shrre at r « « (0 . 23g> 68%) 

was dried again, yielding O.Wg P 'J 

Exam£lej£^ 

Pregarationof ^ 

° compound 12 

o« m OO05 mol) in MeOH (12ml) 

CF 3 COOH(2,ml)w^^ 

evaporated till dryness. The res.due wrfo0 ^l2.nrifing 
precipitate was filtered off and dried, yteldtng 0.124g (49 

point 197°C. 
am ple B 14 

PrepMaUonof ft 

0*CO 

compound 13 




o 



20 



25 



^ compounu i.' 

,00m temperature » a solution <*■«•»• ^ 2 . Ben2ene diamine (0.0021 mol) 
DMF C4ml). The m,x.ure was suoed ' overaigW , ,„eo a, 60°C for 3 

was added. The mrxlure was ^^"^ The organic ,a,er was 
h „»rs. poured oul into ice water aud exo*. d ^ ^ (0 9g) 

separated, dried (MgSOa). - ^ ^ DCMMe OHmH,OH 
„ ponfied by column chromatography over ^ ^ 

07,3/0. 15-40,0,). The pure fracoona prec.pi.ate was nHered off 

m^duefO^wascrys^fro^^ ^ ^ 8 „ c 
and dried. yielding 0.414g (48%) of compound 13. meLmg p 
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Example B15 
Preparation of 




compound 14 0 

5 CF3COOH (0.2ml) was added at 0°C to a mixture of interm 36 (0.0005 mol) in MeOH 
(lml) and DCM (1ml). The mixture was stirred at room temperature for 24 hours. The 
solvent was evaporated till dryness, yielding 0.0174g (89%) of compound 14. 

Example B 16 
10 Preparation of 




Interm. 40.(0.0903 mmol) was dissolved in DCM (2ml) and MeOH (3ml). 
Trifluoroacetic acid (250/xl) was added. The mixture was stirred for 2 days at room 
temperature. The solvent was evaporated at room temperature under N2-W0W. Two 
15 times dioxane was added. The products were blowed and dried at 40°C under N 2 -blow, 
yielding compound 15. 

Example B 17 
Preparation of 




compound 113 



Pd(PPh 3 )4 (0.0002 mol) and potassium carbonate (0.0056 mol) were added to a mixture 
of intermediate 41(0.0028 mol) in EtOH (22ml) and DMF (22ml). The mixture was 
stirred at 80°C for 48 hours under a 5 bar pressure of CO, then taken up in EtOAc/HbO 
and filtered over celite. The organic layer was washed with water, dried (MgSO<$), 
25 filtered and the solvent was evaporated. The residue was purified by column 

chromatography over silica gel (15-40/xm) (eluent: DCM/MeOH/NH^OH 98/2/0.1). 
The pure fractions were collected and the solvent was evaporated, yielding 0.27g (23%) 
of compound 1 13, melting point 200°C. 
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Exam ple B18 
pre paration of 



10 



■4 




HO " I (S,S) 

compound 114 



. „ 0 . c l0 a ^ of in.enned,a.e 46 (S.S) (0.0006 mol) in 
TFA (0.5ml) was added at 0 C to a mix mmracm then stilted for 12 hours. 

MeOH (10ml). The mixture was brought to room ^|^^jj^ w e j or 72 hours. The 
WA „as added again. The mixture - ^ ^ The 

p^tate was ^.'^^^L.oai. men dried a, 75'C for 
^idue (0.276g) was dned a, «C 4 h V ^ 
8 hours, and then taken up ,n DCM and surr ot compound 

was filtered, washed with diethyl ether and dned, yeldtng 



15 preparation of 



20 



A mixture \ 



h .C 2 HF 3 0 2 

compound 115 

^lg0.0 85 2g(85%)ofcompoundn5.me,.ingpo,n,135C. 

am ple B20 
pre paration of 




hc" compound 116 

25 • j j at 0 o C to a ° so lution of intermediate 52 (0.0051 mol) in MeOH 
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The precipitate was filtered, washed with diethyl ether and dried, yielding 2.07g (97%) 
of compound 1 16, melting point 249°C. 



10 



Example B21 
Preparation of 



H 

HO' 



%o*ca 




.C 2 HF 3 0 2 (1:2) 
compound 117 



A mixture of intermediate 55 (0.00003 mol) in TFA (0.5ml), MeOH (3ml) and DCM 
(2ml) was stirred at room temperature for 5 days. The solvent was evaporated till 
dryness, yielding 0.017g (62%) of compound 1 17 .2 C 2 HF 3 0 2 , melting point 80°C. 



Example B22 
Preparation of 

TO 

HO- N Y^ N 

o compound 118 

A mixture of intermediate 60 (0.0022 mol) in TFA (3ml), MeOH (10ml) and DCM 
15 (10ml) was stirred at room temperature for 24 hours. Diethyl ether was added. The 
precipitate was filtered off and dried, yielding lg (97%) of compound 118, melting 
point 210°C. 



Example B23 
20 Preparation of 

» okx) 

o compound 119 
A mixture of intermediate 62 (0.0024 mol) in TFA (5ml), MeOH (22ml) and DCM 
(10ml) was stirred at room temperature for 8 days, then filtered. The precipitate was 
discarded and the filtrate was evaporated. The residue (1.4g) was crystallized from 
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OCMM-oaWO™** elher. The precise was fl~d « and dned, y«n g 
0. 388g (36%) of compound 119, melting pom. 225°C (pun,,: 90%). 



ExamEieB24 
Pre paration of 



ho" n ^^ 5 ' com p 0 und 120 
A nAcmmof inhale 65 »*» "0 " WA («.MoOH(20m,)andDCM 
««3 was suned a, room lemperamre for 72 hours. The soWen, was evapomKd. 
e*er was added. The precipilale was tillered off and dried, 0.19 B 
10 (94%) of compound 120, melting point >260°C 

Rx am ple B25 

Pre paration of OH 

° compound 121 

220°C. 

20 Exam ple B26 
Pre paration of 





25 



compound 122 

a- t 7S m 0003 mol) in TFA (2ml) and MeOH (5ml) was stirred 
A n^rure of mfcrme^ ^ ^ ^ diethyl 

at room temperature tor // nourb. n^y f iaaoi^ 
l r a„ddned,yie,dmg0.1>2 g (63%>ofeompound 122, mehmg pomt .66 C. 



Fx am ple B27 
Pre paration of 
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H °'r N .C 2 HF 3 0 2 

compound 123 

A mixture of intermediate 79 (0.0009 mol) in TFA (0.5ml) and MeOH (5ml) was 
stirred at room temperature for 48 hours then evaporated till dryness. The residue was 
taken up in MeOH/diethyl ether. The precipitate was filtered off and dried, yielding 
0.42g (82%) of compound 123 .C 2 HF 3 0 2 , melting point 114°C. 



Example B28 
Preparation of 




C 2 HF 3 0 2 
compound 124 

10 Intermediate 84(0.000852 mol) was stirred in TFA (5% in MeOH/DCM) (40ml) for 3 
days, then the resulting precipitate was filtered off and dried (vac, 50°C), yielding 
0.316g (60%) of compound 124 .C 2 HF 3 0 2 , melting point 192°C. 



Example B29 
15 Preparation of 




o 

.0.2 H 2 0 .C 2 HF 3 0 2 
compound 125 

A mixture of intermediate 87 (0.00121 mol) in TFA (5% in MeOH) (60ml) was stirred 
for 6 days at room temperature (after 4 days 0.25ml TFA was added) and the solvent 
was evaporated (vac.) at room temperature. The residue was crystallised from EtOAc 
20 by reflux, the resulting precipitate was filtered off and dried (vac), yielding 0.356g 
(44.2%) of compound 125 .0.2 H 2 O.C 2 HF 3 0 2 , melting point 146.9°C. 
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Exam ple B30 
Pre paration of 



10 




.C 2 HF 3 0 2 
compound 126 

,„,ern,edia,e 91 (0.00096 mol) was tnitred in TFA (40.nl, 5% in DCM/MeOH) a, room 
temperature for 4 days and .he solvent was partly evaporated (vac ) a. roon, 
Mature. Precision suited in (he concentrate and the predate was fritered 
off, .hen dried (vac, SOX), yielding 0.455g (78 %) of compound 126 C 2 HF,0 2 , 
melting point 190,7 °C. 

Rx am ple B31 
Pre paration of 




1.16C2HF 3 0 2 
compound 127 

TFA (0.5ml) was added .o a mi*.ure of i„.ennedia.e 97 (0.0004 mo,) in MeOH : 0M. 
jhe Lure was srirred a. room temperature for 18 hours. The preclude was filler d 
off and dried, yie.ding0.22g (66%) of compound .27 . ...6 C 2 KF,0, meUtngpom. 



15 The mixture was 
off and 
243°C 



Rx am ple B32 
20 Pre paration of 





compound 128 
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A mixture of intermediate 100 (0.00021 mol) in TFA(5ml, 5 % in MeOH) and DCM 
(lml) was stirred at room temperature for 48 hours, then the solvent was evaporated, 
yielding compound 128. 

5 Example B33 
Preparation of 



A mixture of intermediate 102 (0.0005 mol) in TFA (1.2ml), MeOH (10ml) and DCM 
(2ml) was stirred at room temperature for 3 days. Diethyl ether was added. The 
10 precipitate was filtered off and dried, yielding 0.232g (94%) of compound 129, melting 
point >260°C. 




o 



compound 129 



15 
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Table F-l lists the compounds that were prepared according to one of the above 
Examples. The following abbreviations were used in the tables: Co.No. stands for^ 
Compound Number, Ex. [Bn° ] referred to the same method as descnbed in the Bn 
examples, C 2 HF 3 0 2 stands for the trifluoroacetate salt. Some compounds have been 
characterized via melting point (mp.), other compounds were characterized via Mass 
Spectral data [Mit\ (ms.). 



Table F-l 
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jj 


0 


Co. No. 13; Ex. [B14]; mp. 238°C 


Co. No. 14; Ex. [B15]; MfF=373 


ftp 

HO" 




Pn Nn IS- Fx fR161 




CO" ^ N Y^I 

o 


err 0 


Co. No. 16; Ex. [Bl] 


Co. No. 17;Ex.[Bl] 


0<v 

ocro^ . 


H 


C 2 HF 3 0 2 (1:1), Co. No. 18; Ex. [Bl] 


C2HF3O2 (1:1), Co. No. 19; Ex. [Bl] 


NH 


NH 

0 v<Hq-> 


.C2HF3O2 (1:1), Co. No. 20; Ex. [Bl]; ms. 
447 


.C 2 HF 3 0 2 (1:1), Co. No. 21; Ex. [Bl]; ms. 
457 




NH 

0 


•l^2***J^2 V A » 1J» ^O. INO. ZZ, EA. [D J J, ms>. 

447 


P^HFiOi fl-H Pn Nn 9V Fx mil- mc 

452 


HO n 
NH 0^ 

t/S> 


ho' 0 


.C 2 HF 3 0 2 (1:1), Co. No. 24; Ex. [Bl]; ms. 
452 


.C 2 HF 3 02 (1:1), Co. No. 25; Ex. [Bl]; ms. 
477 
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NH 


HN— I 

ho' o 


.C 2 HF 3 0 2 (1:1), Co. No. 26; Ex. IB1J; ms. 
533 


.C 2 HF 3 0 2 (1:1), Co. No. 27; Ex. [Bl]; 
ms.437 


J 


H0 ^NH 

1 9 l 


F F 




.C 2 HF 3 0 2 (1:1), Co. No. 28; Ex. [Bl]; ms. 
475 


.C 2 HF 3 0 2 (1:1), Co. No. 29; Ex. [Bl]; ms. 
482 


^■-^ 




.C 2 HF 3 0 2 (1:1), Co. No. 30; Ex. [B1J; ms. 
500 


.C 2 HF 3 0 2 (1:1), Co. No. 31; Ex. [Bl]; ms. 
425 




HO -NH 


.C 2 HF 3 0 2 (1:1), Co. No. 32; Ex. IB1J; ms. 
457 


.C 2 HF 3 0 2 (1:1), <-o. NO. 53, ux. ms. 
441 


HO O 


p-}<>-<>c 

°A hoK 


r^wr^r>» n -n Co No 34: Ex. [Bll; ms. 
457 


•C 2 HF 3 0 2 (1:1), Co. No. 35; Ex. [Bl]; ms. 
452 






.C 2 HF 3 0 2 (1:1). Co. No. 36; Ex. [Bl]; ms 
483 


.C 2 HF 3 0 2 (1:1), Co. No. 37; Ex. [Bl]; ms. 
451 
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3. 

HO O 


)*~Qo ^ p 

HO O 


.C 2 HF 3 0 2 (1:1), Co. No. 38; Ex. [Bl]; ms. 
475 


.C 2 HF 3 0 2 (1:1), Co. No. 39; Ex. [Bl]; ms. 
500 


HN— { 
HO' \) 


HN— I 
HO' A 


.C 2 HF 3 0 2 (1:1), Co. No. 40; Ex. [Bl]; ms. 
452 


.C 2 HF 3 0 2 (1:1), Co. No. 41; Ex. [Bl]; ms. 

533 




0' N S 


.C 2 HF 3 0 2 (1:1), Co. No. 42; Ex. [Bl]; ms. 
475 


.C 2 HF 3 0 2 (1:1), Co. No. 43; Ex. [Bl]; ms. 
421 


HO^ 

r 

o- N *o \_/ 


C ' HN— / 
HO' \ 


.C2HF3O2 (1:1), Co. No. 44; Ex. [Bl]; ms. 
458 


.C2HF3O2 (1:1), Co. No. 45; Ex. [Bl]; ms. 
481 


QRKK 

CI HN-( 
HO' ^ 


HO O 


.C 2 HF 3 0 2 (1:1), Co. No. 46; Ex. [Bl]; ms. 
441 


.C2HF3O2 (1:1), Co. No. 47; Ex. [Bl]; ms. 

457 1 


-Ot<>p-C 


ho -nh 

1 


.C 2 HF 3 0 2 (1:1), Co. No. 48; Ex. [Bl]; ms. 
421 


.C 2 HF 3 0 2 (1:1), Co. No. 49; Ex. [Bl); ms. 
441 
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\ 


Co. No. 64; Ex. [Bl] 


Co. No. 65; Ex. [Bl]; mp. 252°C 


sU$^\J~m -oh 


>K>^L 


Co. No. 66; Ex. [Bl]; mp.231°C 


Co. No. 67; Ex. [Bl]; mp. 226°C 








\-J o 


Co. No. 68; Ex. [Bl] 


xt~ nc\. roil 

Co. No. 69; Ex. [Bl] 


5«CX>£« 

cV OX — / ^— y HN-OH 


0 / \ O 


Co. No. 70; Ex. [Bl]; mp. 228°C 


Co. No. 71; Ex. [Bl] 












0 


Co. No. 72; Ex. [Bl] 


Co. No. 73; Ex. [Bl] 








Co. No.7 4; Ex. [Bl]; mp. 234 C 


r r 


CI 


Co No 75- Ex fBll 


Co. No. 76; Ex. [Bl]; mp.224°C 








Co. No. //;bx. L±5 1 J 


J*0~0£« 




Br 




Co. No. 78; Ex. [Bl]; mp. 221°C 


Co. No. 79; Ex. [Bl]; mp. 219°C 
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CI 



HN-OH 



Co. No. 80; Ex. [Bl] 




4 



r~ m» R?-Kx.fBn;nip.222 0 C 



^ No R4; Ex. fB6V. mp. 232°C 




Co. No. 86; Ex. [B61; mp. 264°C 



HO- 



Co. No. 88; Ex. [B8] 



A- 




Pn No.90:Ex.[B15] 




H H 
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HN-OH 



Co. No. 81;Ex.[Bl] 





..OH 



r 



Co. No. 83:Ex.[Bl];mp.214°C 




XX 



OiCQ 



1 



Co. No. 85; Ex. fB61;mp. 250°C 



XX 



0^4 



£0 



Co. No. R7: Ex. TB6V. mp. >260°C 



H<X, 




a 



Co. No. 89;Ex.[B9] 



/ S. 



H H 



Co. No. 91; Ex. [B15] 




H H 
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! F 


V- As /^Cl H H 

N 


Co. No. 94; Ex. [B15] 


Co. No. 95; Ex. [B15] 


8 

— O P 






Co No 96* Ex TBI 51 


Co. No. 97; Ex fB151 






HO' NH 


HO 


Co. No. 98; Ex. [B16] 


Co. No. 99; Ex. [Bio] 


On 

HO'™ 


<y^N y>- 

,NH --O 

ho" 


r»n Mn inn- py tri^i 


fn No mi Fx FR161 


HO" p F 


HO" 


Co. No. 102; Ex. [B16] 


Co. No. 103; Ex. [Bio] 


On 

HO 


On 

u*P^ 

Qy^ N 
HO"™ 


Co. No. 104; Ex. [Bio] 


/-^ \r_ inc. "c-w m iai 

CO. 1NO. IUj, fcx. [Bio] 


HO' 


ftp 

HO 


Co. No. 106; Ex. [B16] 


Co. No. 107; Ex. [B 16] 
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,NH 

HO — (- 


HO - 

Co. No. 109; Ex. [B161 1 


f~ Co. No. 108; Ex. FB 161 

to ^ 

I ^NH F 

HO -4- 


0, /T^i / — \ /P rt 1 

HO-NH X =N V ' jr-\ 

rv Mn 11 1* Fx fB161 


r Co. No. 110;Ex.[B161 


^NH <tf i^ 

ho r | 

rv Mr» HO- Fx TBU 


i 

il 1 


[ Co No. 112; Ex. fB 161 1 

1 ^NH t(^i 

i r j 

h Co. No. 131;Ex.fB161 


Co. No. 132;Ex.[B161 


0 

rv. Mr* i^VFx FB161 


| o 1 

| Co. No. 134; Ex. rB161 


? 

n 


0 

o 1 

Co. No. 136; Ex. [B 161 


tttj fv. Pa No 1^5* Ex. TB16] 

0 

o . 


1 6 CzHF^O,; Co. No. 138; Ex. fB 16] | 


Co. No. 137;Ex.[B161 
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V 


v 


HO ho' 


HO NH 2 


Co. No. 139; Ex. [B16] 


.1.5 C2F3O2; Co. No. 140; Ex. [B16] 


r Ci 

V 

0 


0 


Co. No. 113; Ex. [B17]; mp. 200°C 


(S,S); Co. No. 114; Ex. [B18]; mp. 225°C 


1? 

o 


? 

0 


Co. No. 141; Ex. [B18]; mp. 240°C 


.C2HF3O2; Co. No. 115; Ex. [B19]; mp. 
135°C 


O 


0 


Co. No. 116; Ex. [B20]; mp. 249°C 


Co. No. 142; Ex. [B20]; mp. 183°C 








Ho^y^ 
1 
0 


.2 C 2 HF 3 0 2 ; Co. No. 1 17; Ex. [B21J; mp. 
80°C 


Co. No. 118; Ex. [B22]; mp. 210°C 


h/vNyO 0> 00 

0 


0 

0 


Co. No. 119; Ex. [B23]; mp. 225°C 


Co. No. 120; Ex. [B24]; mp. >260°C 
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r« 1 

o 


9 

Co. No. 122; Ex. [B26]; mp. 166°C 


Co. No. 121; Fx. rB251: mp. 220°C 

rh 1 

o — L 


'\ if 

n 


.C2HF3O2; Co. No. 123; Ex. [B27]; mp. 

114°C I 


.0.82 C 2 HF 3 0 2 ;Co. No. 143; Ex. [B27]; 
mp. 153°C 




V 


.C 2 HF 3 0 2 ;Co. No. 124; Ex. [B28]; mp. 
192°C 


.0.65 H 2 O.C 2 HF 3 0 2 ; Co. No. 144; Ex. 
[B281; mp. 145°C 


ho" S>h 


1 ' 

1 H 2 0 .C 2 HFaO,;Co. No. 146; Ex. [B28] 


C2HF3O2: Co. No. 145; Ex. TB28] 


1 \P 

rfxx 

1 ^ 0 


.C 2 HF 3 0 2 ;Co. No.147; Ex. [B28]; mp. 
214.2°C 


.H 2 0 .C 2 HF 3 0 2 ;Co. No. 148; Ex. [B28]; 
1 mp. 196.3°C 
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3 

0 

NH 

HO 


( 






.C 2 HF 3 0 2 ; Co. No. 149; Ex. [B28]; mp. 
205°C 


.C 2 HF 3 0 2 ;Co. No. 150; Ex. [B28]; mp. 
202.4°C 


HO' NH 








.C 2 HF 3 0 2 ;Co. No. 151; Ex. [B28]; mp. 
200°C 


.C 2 HF 3 0 2 ; Co. No. 152; Ex. [B28]; mp. 
234°C 


0 


0 


0.2 H 2 O.C 2 HF 3 02; Co. No. 125; Ex. [B29]; 
mp. 146.9°C 


.C 2 HF 3 0 2 ; Co. No. 153; Ex. [B29] 




b 


°o 


.0.6 H 2 O.C 2 HF 3 0 2 ; Co. No. 154; Ex. 
[B29]; mp. 151°C 


.C 2 HF 3 0 2 ; Co. No. 155; Ex. [B29]; mp. 
40°C 


? 






V 


.0.3 H 2 0 . 1.2 C 2 HF 3 0 2 ; Co. No. 156; Ex. 
[B29]; mp. 240°C 


.C 2 HF 3 0 2 ; Co. No. 126; Ex. [B30]; mp. 
190.7 
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»> 9 


0 


.0.5 H 2 0 .1.2 C 2 HF 3 0 2 ; Co. No. 157; Ex. 
rB301: mp. 155°C 


.C 2 HF 3 0 2 ; Co. No. 158; Ex. [B30); mp. 
165°C 


/ 

%^ 


A 


n ^ w^n 1 S CoHF^O^' Co. No. 159; Ex. 
rB301; mp. 163°C 


.C^Oz; Co. No. 160; Ex. [B30]; mp. 
182°C 


O 


9 

f\ II A y^Sy /V 

1 oi 


.C 2 HF 3 0 2 ; Co. No. 161; Ex. [B30]; mp. 
>260°C 


.C 2 HF 3 0 2 ; Co. No. 162; Ex. [B30]; mp. 

164 C l 


? 

y/S .«"S\ 

O Mi 

O 




.0.6 H 2 0 .C 2 HF 3 0 2 ; Co. No. 163; Ex. [B30] 


.0.7 H 2 0.1.5.C 2 HF 3 0 2 ; Co. No. 164; Ex. 
TB301; mp. 139°C 


o 


o 

IT 

o 


.C 2 HF 3 0 2 ; Co. No. 165; Ex. [B30]; mp. 
197°C 


.C2HF3O2; Co. No. 166; Ex. [B30]; mp. 
183°C 


? 


0 


.C 2 HF 3 CV. Co. No. 167; Ex. TB30] 


.C>HFi0 2 ; Co. No. 168; Ex. [B30] 
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0 


0 


. 1.1 C 2 HF 3 0 2 ; Co. No. 169; Ex. [B30]; 
! mp. 184°C 


. 0.94 C2HF3O2; Co. No. 170; Ex. [B30]; 
mp. 130°C 


0 


? 


. 1.03 C2HF3O2; Co. No. 171; Ex. [B30]; 
mp. 205°C 


. 1.16 C2HF3O2; Co. No. 127; Ex. [B31]; 
mp. 243°C 


? 

0 


9 

0 


. 1.18 C2HF3O2; Co. No. 172; Ex. [B31]; 
mp. 254°C 


. 1.17 C2HF3O2; Co. No. 173; Ex. [B31]; 
mp. 224°C 


0 




.C2HF3O2; Co. No. 174; Ex. [B31]; mp. 
164°C 


Co. No. 128; Ex. [B32] 




Q I 


/° 




Co. No. 175; Ex. [B32] 


Co. No. 176; Ex. [B32] 
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C! 


p N N 
F 


Co. No. 177: Ex. [B321 


Co. No. 178; Ex. [B32] 




1 

p F 


Co. No. 179; Ex. [B32] 


Co. No. 180;Ex.[B32] 




^ jcA*" 


Co. No. 181; Ex. [B32] 


Co. No. 182; Ex. [B32] 


o r A H 


0 


P 






CI 


Co. No. 183;Ex.fB321 


Co. No. 184;Ex.[B32] 
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IT* 5 ! 


A 

cT 


Co. No. 185; Ex. [B32] 


Co. No. 186; Ex. [B32] 


? 

o 




Co. No. 129; Ex. [B33]; mp. >260°C 
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C, Pharmacological example: 

The in vitro assay for inhibition of histone deacetylase (see example C.l) measures the 
inhibition of HDAC enzymatic activity obtained with the compounds of formula (I). 

5 

Cellular activity of the compounds of formula (1) was determined on A2780 tumour 
cells using a colorimetric assay for cell toxicity or survival (Mosmann Tim, Journal of 
Immunological Methods 65: 55-63, 1983)(see example C.2). 

10 Kinetic solubility in aqueous media measures the ability of a compound to stay in 
aqueous solution upon dilution (see example C.3). 

DMSO-stock solutions are diluted with a single aqueous buffer solvent in 3 consecutive 
steps. For every dilution turbidity is measured with a nephelometer. 

15 A drug's permeability expresses its ability to move from one medium into or through 
another. Specifically its ability to move through the intestinal membrane into the blood 
stream and/or from the blood stream into the target. Permeability (see example C.4) can 
be measured through the formation of a filter-immobilized artificial membrane 
phospholipid bilayer. In the filter-immobilized artificial membrane assay, a "sandwich" 

20 is formed with a 96-well microtitre plate and a 96-well filter plate, such that each 

composite well is divided into two chambers with a donor solution at the bottom and an 
acceptor solution at the top, separated by a 125 urn micro-filter disc (0.45 urn pores), 
coated with 2%(wt/v) dodecane solution of dioleoylphosphatidyl-choline, under 
conditions that multi-lamellar bilayers form inside the filter channels when the system 

25 contacts an aqueous buffer solution. The permeability of compounds through this 

artificial membrane is measured in cm/s. The purpose is to look for the permeation of 
the drugs through a parallel artificial membrane at 2 different pH's: 4.0 and 7.4. 
Compound detection is done with UV-spectrometry at optimal wavelength between 
250 and 500 nm. 

Metabolism of drugs means that a lipid-soluble xenobiotic or endobiotic compound is 
enzymatically transformed into (a) polar, water-soluble, and excrctable metabolite(s). 
The major organ for drug metabolism is the liver. The metabolic products are often less 
active than the parent drug or inactive. However, some metabolites may have enhanced 
35 activity or toxic effects. Thus drug metabolism may include both "detoxication" and 
"toxication" processes. One of the major enzyme systems that determine the 
organism's capability of dealing with drugs and chemicals is represented by the 
cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic 
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stability of compounds can be determined in vitro with the use of subcellular human 
tissue (see example C.5). Here metabolic stability of the compounds is expressed as % 
of drug metabolised after 15 minutes incubation of these compounds with microsomes. 
Quantitation of the compounds was determined by LC-MS analysis. 

5 

The tumour suppressor p53 transcriptionally activates a number of genes including the 
WAF1/CIP1 gene in response to DNA damage. The 21 kDa product of the WAF1 gene 
is found in a complex involving cyclins, cyclin dependent kinases (CDKs), and 
proliferating cell nuclear antigen (PCNA) in normal cells but not transformed cells and 

10 appears to be a universal inhibitor of CDK activity. One consequence of p21WAFl 
binding to and inhibiting CDKs is to prevent CDK-dependent phosphorylation and 
subsequent inactivation of the Rb protein, which is essential for cell cycle progression. 
Induction of p21WAFl in response to cellular contact with a HDAC inhibitor is 
therefore a potent and specific indicator of inhibition of cell cycle progression at both 

15 the Gl and G2 checkpoints. 

The capacity of the compounds to induce p21WAFl was measured with the p21WAFl 
enzyme linked immunosorbent assay (WAF1 ELISA of Oncogene). The p21WAFl 
assay is a "sandwich" enzyme immunoassay employing both mouse monoclonal and 
rabbit polyclonal antibodies. A rabbit polyclonal antibody, specific for the human 

20 WAF1 protein, has been immobilized onto the surface of the plastic wells provided in 
the kit. Any p21 WAF present in the sample to be assayed will bind to the capture 
antibody. The biotinylated detector monoclonal antibody also recognizes human 
p21WAFl protein, and will bind to any p21WAFl, which has been retained by the 
capture antibody. The detector antibody, in turn, is bound by horseradish peroxidas- 

25 conjugated streptavidin. The horseradish peroxidase catalyses the conversion of the 
chromogenic substrate tetra-methylbenzidine from a colorless solution to a blue 
solution (or yellow after the addition of stopping reagent), the intensity of which is 
proportional to the amount of p21WAFl protein bound to the plate. The colored 
reaction product is quantified using a spectrophotometer. Quantitation is achieved by 

30 the construction of a standard curve using known concentrations of p21WAFl 
(provided Iyophilised)(see example C.6). 



Specific HDAC inhibitors should not inhibit other enzymes like the abundant CYP 
P450 proteins. The CYP P450 (E.coli expressed) proteins 3A4, 2D6 en 2C9 convert 
35 their specific substrates into a fluorescent molecule. The CYP3A4 protein converts 7- 
benzyloxy-trifluoromethyl coumarin (BFC) into 7-hydroxy-trifluoromethyl coumarin. 
The CYP2D6 protein converts 3-[2-(N,N-diethyl-N-methylamino)ethyl]-7-methoxy-4- 
methylcoumarin (AMMC) into 3-[2-(N,N-diethylamino)ethyI]-7-hydroxy-4- 
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methylcoumarin hydrochloride and the CYP2C9 protein converts 7-Methoxy-4- 
trifluoromethyl coumarin (MFC) into 7-hydroxy-trifluoromethyl coumarin. Compounds 
inhibiting the enzymatic reaction will result in a decrease of fluoresent signal (see 
example C.7). 

5 

Fvsm pl* C.V In Vitro Assay for Inhi ^tinn nf histone deacetylase : 

HeLa nuclear extracts (supplier: Biomol) were incubated at 60 Jig/ml with 2xl0" 8 M of 
radiolabeled peptide substrate. As a substrate for measuring HDAC activity a synthetic 

10 peptide, i.e. the amino acids 14-21 of histone H4, was used. The substrate is 

biotinylated at the NH 2 -terminal part with a 6-aminohexanoic acid spacer, and is 
protected at the COOH-terminal part by an amide group and specifically [ 3 H]acetylated 
at lysine 16. The substrate, biotin-(6-aminohexanoic)Gly-Ala-([ 3 H]-acetyl-Lys-Arg- 
His-Arg-Lys-Val-NH 2 ), was added in a buffer containing 25 mM Hepes, 1 M sucrose, 

15 0.1 mg/ml BSA and 0.01% Triton X-100 at pH 7.4. After 30 min the deacetylation 
reaction was terminated by the addition of HC1 and acetic acid, (final concentration 
0.035 mM and 3.8 mM respectively). After stopping the reaction, the free 3 H-acetate 
was extracted with ethylacetate. After mixing and centrifugation, the radioactivity in an 
aliquot of the upper (organic) phase was counted in a p-counter. 

20 For each experiment, controls (containing HeLa nuclear extract and DMSO without 
compound), a blank incubation (containing DMSO but no HeLa nuclear extract or 
compound) and samples (containing compound dissolved in DMSO and HeLa nuclear 
extract) were run in parallel. In first instance, compounds were tested at a concentration 
of 10" 5 M. When the compounds showed activity at 10" 5 M, a concentration-response 

25 curve was made wherein the compounds were tested at concentrations between 10" 3 M 
and 10- ,2 M. In each test the blank value was substracted from both the control and the 
sample values. The control sample represented 100% of substrate deactylation. For 
each sample the radioactivity was expressed as a percentage of the mean value of the 
controls. When appropriate IC 50 -values (concentration of the drug, needed to reduce the 

30 amount of metabolites to 50% of the control) were computed using probit analysis for 
graded data. Herein the effects of test compounds are expressed as pIC 50 (the negative 
log value of the IC 50 -value). All tested compounds showed enzymatic activity at a test 
concentration of 10" 5 M and 144 compounds had a pIC 5 o > 5 (see table F-2). 

35 Example C.2: Determination "f antiproliferative activity on A2780 cells 

All compounds tested were dissolved in DMSO and further dilutions were made in 
culture medium. Final DMSO concentrations never exceeded 0.1 % (v/v) in cell 
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proliferation assays. Controls contained A2780 cells and DMSO without compound and 
blanks contained DMSO but no cells. MTT was dissolved at 5 mg/ml in PBS. A glycine 
buffer comprised of 0.1 M glycine and 0.1 M NaCl buffered to pH 10.5 with NaOH (1 
N) was prepared (all reagents were from Merck). 
5 The human A2780 ovarian carcinoma cells (a kind gift from Dr. T.C. Hamilton [Fox 
Chase Cancer Centre, Pennsylvania, USA]) were cultured in RPMI 1640 medium 
supplemented with 2 mM L-glutamine, 50 fxg/ml gentamicin and 10 % fetal calf serum. 
Cells were routinely kept as monolayer cultures at 37°C in a humidified 5 % C0 2 
atmosphere. Cells were passaged once a week using a trypsin/EDTA solution at a split 
10 ratio of 1:40. AH media and supplements were obtained from Life Technologies. Cells 
were free of mycoplasma contamination as determined using the Gen-Probe 
Mycoplasma Tissue Culture kit (supplier: BioMerieux). 

Cells were seeded in NUNC™ 96-well culture plates (Supplier: Life Technologies) and 
allowed to adhere to the plastic overnight. Densities used for plating were 1500 cells per 

15 well in a total volume of 200 /il medium. After cell adhesion to the plates, medium was 
changed and drugs and/or solvents were added to a final volume of 200 pi. Following 
four days of incubation, medium was replaced by 200 \l\ fresh medium and cell density 
and viability was assessed using an MTT-based assay. To each well, 25 /xl MTT 
solution was added and the cells were further incubated for 2 hours at 37°C. The 

20 medium was then carefully aspirated and the blue MTT-formazan product was 

solubilized by addition of 25 fil glycine buffer followed by 100 /xl of DMSO. The 
microtest plates were shaken for 10 min on a microplate shaker and the absorbance at 
540 nm was measured using an Emax 96-well spectrophotometer (Supplier Sopachem). 
Within an experiment, the results for each experimental condition are the mean of 3 

25 replicate wells. For initial screening purposes, compounds were tested at a single fixed 
concentration of 10" 6 M. For active compounds, the experiments were repeated to 
establish full concentration-response curves. For each experiment, controls (containing 
no drug) and a blank incubation (containing no cells or drugs) were run in parallel. The 
blank value was subtracted from all control and sample values. For each sample, the 

30 mean value for cell growth (in absorbance units) was expressed as a percentage of the 
mean value for cell growth of the control. When appropriate, ICso-values (concentration 
of the drug, needed to reduce cell growth to 50% of the control) were computed using 
probit analysis for graded data (Finney, D.J., Probit Analyses, 2 nd Ed. Chapter 10, Graded 
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test 

35 compounds are expressed as pICso (the negative log value of the ICso-value). Most of 
the tested compounds showed cellular activity at a test concentration of 10" 6 M and 129 
compounds had a pICso > 5 (see table F-2) 
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In the first dilution step, 10 pi of a concentrated stock-solution of the active compound, 
solubilized in DMSO (5mM), was added to 100 pi phosphate citrate buffer pH 7.4 and 

5 mixed. In the second dilution step, an aliquot (20 pi) of the first dilution step was 
further dispensed in 100 pi phosphate citrate buffer pH 7.4 and mixed. Finally, in the 
third dilution step, a sample (20 pi) of the second dilution step was further diluted in 
100 pi phosphate citrate buffer pH 7.4 and mixed. All dilutions were performed in 96- 
well plates. Immediately after the last dilution step the turbidity of the three 

10 consecutive dilution steps were measured with a nephelometer. Dilution was done in 
triplicate for each compound to exclude occasional errors. Based on the turbidity 
measurements a ranking is performed into 3 classes. Compounds with high solubility 
obtained a score of 3 and for this compounds the first dilution is clear. Compounds with 
medium solubility obtained a score of 2. For these compounds the first dilution is 

15 unclear and the second dilution is clear. Compounds with low solubility obtained a 
score of 1 and for these compounds both the first and the second dilution are unclear. 
The solubility of 1 12 compounds was measured. From these compounds 42 showed a 
score of 3, thirty-two had a score of 2 and 38 demonstrated a score of 1 (see table F-2). 

20 Example C.4: Parallel artificial membrane perm eability analysis 

The stock samples (aliquots of 10 pi of a stock solution of 5 mM in 100 % DMSO) 
were diluted in a deep-well or Pre-mix plate containing 2 ml of an aqueous buffer 
system pH 4 or pH 7.4 (PSR4 System Solution Concentrate (pION)). 
25 Before samples were added to the reference plate, 150 pi of buffer was added to wells 
and a blank UV-measurement was performed. Thereafter the buffer was discarded and 
the plate was used as reference plate. All measurements were done in UV-resistant 
plates (supplier: Costar or Greiner). 

After the blank measurement of the reference plate, 150 pi of the diluted samples was 
30 added to the reference plate and 200 pi of the diluted samples was added to donorplate 
1. An acceptor filter plate 1 (supplier: Millipore, type:MAIP N45) was coated with 4 pi 
of the artificial membrane-forming solution (l,2-Dioleoyl-sn-Glycer-3-Phosphocholine 
in Dodecane containing 0.1% 2,6-Di-tert-butyl-4-methylphenol and placed on top of 
donor plate 1 to form a "sandwich". Buffer (200 pi) was dispensed into the acceptor 
35 wells on the top. The sandwich was covered with a lid and stored for 18h at room 
temperature in the dark. 

A blank measurement of acceptor plate 2 was performed through the addition of 150 pi 
of buffer to the wells, followed by an UV-measurement. After the blank measurement 
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of acceptor plate 2 the buffer was discarded and 150 \x\ of acceptor solution was 
transferred from the acceptor filter plate 1 to the acceptor plate 2. Then the acceptor 
filter plate 1 was removed form the sandwich. After the blank measurement of donor 
plate 2 (see above), 150 \i\ of the donor solution was transferred from donor plate 1 to 
5 donor plate 2. The UV spectra of the donor plate 2, acceptor plate 2 and reference plate 
wells were scanned (with a SpectraMAX 190). All the spectra were processed to 
calculate permeability with the PSR4p Command Software. All compounds were 
measured in triplo. Carbamazepine, griseofulvin, acycloguanisine, atenolol, 
furosemide, and chlorothiazide were used as standards in each experiment. Compounds 

10 were ranked in 3 categories as having a low permeability (mean effect < 0.5 x 10" 6 
cm/s; score 1), a medium permeability (1 x 10" 6 cm/s > mean effect > 0.5 x 10" 6 cm/s; 
score 2) or a high permeability (> 0.5 x 10" 6 cm/s; score 3). Fourteen of the 22 tested 
compounds showed at least a score of 3 at one of both pH's measured. Three 
compounds showed at least a score of 2 at one of the pH's measured and 5 compounds 

15 showed only a score of 1 at one of the pH's measured. 

Example C.5: Metabolic stability 

Sub-cellular tissue preparations were made according to Gorrod et al. (Xenobiotica 5: 
20 453-462, 1975) by centrifugal separation after mechanical homogenization of tissue. 
Liver tissue was rinsed in ice-cold 0.1 M Tris-HCl (pH 7.4) buffer to wash excess 
blood. Tissue was then blotted dry, weighed and chopped coarsely using surgical 
scissors. The tissue pieces were homogenized in 3 volumes of ice-cold 0.1 M phosphate 
buffer (pH 7.4) using either a Potter-S (Braun, Italy) equipped with a Teflon pestle or a 
25 Sorvall Omni-Mix homogeniser, for 7 x 10 sec. In both cases, the vessel was kept in/on 
ice during the homogenization process. 

Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C using a Sorvall 
centrifuge or Beckman Ultracentrifuge. The resulting supernatant was stored at -80 °C 
and is designated 4 S9\ 

30 The S9 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C) using a 
Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted 
and designated 'cytosol'. The pellet was re-suspended in 0.1 M phosphate buffer (pH 
7.4) in a final volume of 1 ml per 0.5 g original tissue weight and designated 
'microsomes*. 

35 All sub-cellular fractions were aliquoted, immediately frozen in liquid nitrogen and 
stored at -80 °C until use. 

For the samples to be tested, the incubation mixture contained PBS (0.1M), compound 
(5 jiM), microsomes (lmg/ml) and a NADPH-generating system (0.8 mM glucose-6- 
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phosphate, 0.8 mM magnesium chloride and 0.8 Units of glucose-6-phosphate 
dehydrogenase). Control samples contained the same material but the microsomes were 
replaced by heat inactivated (10 min at 95 degrees Celsius) microsomes. Recovery of 
the compounds in the control samples was always 100%. 

5 The mixtures were preincubated for 5 min at 37 degrees Celsius. The reaction was 
started at timepoint zero (t = 0) by addition of 0.8 mM NADP and the samples were 
incubated for 15 min (t = 15). The reaction was terminated by the addition of 2 volumes 
of DMSO. Then the samples were centrifuged for 10 min at 900 x g and the 
supernatants were stored at room temperature for no longer as 24 h before analysis. All 

10 incubations were performed in duplo. Analysis of the supematants was performed with 
LC-MS analysis. Elution of the samples was performed on a Xterra MS C18 (50 x 4.6 
mm, 5 um, Waters, US). An Alliance 2790 (Supplier: Waters, US) HPLC system was 
used. Elution was with buffer A (25 mM ammoniumacetate (pH 5.2) in 
H 2 0/acetonitrile (95/5)), solvent B being acetonitrile and solvent C methanol at a flow 

15 rate of 2.4 ml/min. The gradient employed was increasing the organic phase 

concentration from 0 % over 50 % B and 50 % C in 5 min up to 100 % Bin 1 min in a 
linear fashion and organic phase concentration was kept stationary for an additional 1.5 
min. Total injection volume of the samples was 25 ul. 

A Quattro (supplier: Micromass, Manchester, UK) triple quadrupole mass spectrometer 
20 fitted with and ESI source was used as detector. The source and the desolvation 

temperature were set at 120 and 350 °C respectively and nitrogen was used as nebuliser 
and drying gas. Data were acquired in positive scan mode (single ion reaction). Cone 
voltage was set at 10 V and the dwell time was 1 sec. 

Metabolic stability was expressed as % metabolism of the compound after 15 min of 
25 incubation in the presence of active microsomes (E(act)) (% metabolism = 100 % - 
Total Ion Curr ent (TIC) of E(act) at t = 15 } ^ m) Compounds &at had a 
TIC of E(act)att=0 
percentage metabolism less than 20 % were defined as highly metabolic stable. 
Compound that had a metabolism between 20 and 70 % were defined as intermediately 
stable and compounds that showed a percentage metabolism higher than 70 were 
30 defined as low metabolic stable. Three reference compounds were always included 
whenever a metabolic stability screening was performed. Verapamil was included as a 
compound with low metabolic stability (% metabolism = 73 %). Cisapride was 
included as a compound with medium metabolic stability (% metabolism 45 %) and 
propanol was included as a compound with intermediate to high metabolic stability (25 
35 % metabolism). These reference compounds were used to validate the metabolic 
stability assay. 
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Five compounds were tested. Three compounds had a percentage metabolism less than 
20 % and two compounds had a percentage metabolism between 20 and 70 %. 



Example C.6: p21 induction capacity 

5 

The following protocol has been applied to determine the p21 protein expression level 
in human A2780 ovarian carcinoma cells. The A2780 cells (20000 cells /1 80 were 
seeded in 96 microwell plates in RPMI 1640 medium supplemented with 2 mM L- 
glutamine, 50 /ig/ml gentamicin and 10 % fetal calf serum. 24 hours before the lysis of 

10 the cells, compounds were added at final concentrations of 10" 5 , 10" 6 , 10" 7 and 10" 8 M. 
All compounds tested were dissolved in DMSO and further dilutions were made in 
culture medium. 24 hours after the addition of the compound, the supernatants were 
removed from the cells. Cells were washed with 200 jxl ice-cold PBS. The wells were 
aspirated and 30 \x\ of lysisbuffer (50 mM Tris.HCl (pH 7.6), 150 mM NaCl, 1 % 

15 Nonidet p40 and 10 % glycerol) was added. The plates were incubated overnight at -70 
°C. 

The appropriate number of microtiter wells were removed from the foil pouch and 
placed into an empty well holder. A working solution (lx) of the Wash Buffer (20x 
plate wash concentrate: 100 ml 20-fold concentrated solution of PBS and surfactant. 
20 Contains 2 % chloroacetamide) was prepared. The lyophilised p21WAF standard was 
reconstituted with distilled H 2 0 and further diluted with sample diluent (provided in the 
kit) 

The samples were prepared by diluting them 1:4 in sample diluent. The samples (100 
III) and the p21 WAF1 standards (100 nl) were pipetted into the appropriate wells and 

25 incubated at room temperature for 2 hours. The wells were washed 3 times with lx 
wash buffer and then 100 \il of detector antibody reagent (a solution of biotinylated 
monoclonal p21WAFl antibody) was pipetted into each well. The wells were incubated 
at room temperature for 1 hour and then washed three times with lx wash buffer. The 
400x conjugate (peroxidase streptavidine conjugate: 400-fold concentrated solution) 

30 was diluted and 100 of the lx solution was added to the wells. The wells were 

incubated at room temperature for 30 min and then washed 3 times with lx wash buffer 
and 1 time with distilled H2O. Substrate solution (chromogenic substrate)(100 fil) was 
added to the wells and the wells were incubated for 30 minutes in the dark at room 
temperature. Stop solution was added to each well in the same order as the previously 

35 added substrate solution. The absorbance in each well was measured using a 
spectrophotometric plate reader at dual wavelengths of 450/595 nm. 
For each experiment, controls (containing no drug) and a blank incubation (containing 
no cells or drugs) were run in parallel. The blank value was substracted from all control 
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and sample values. For each sample, the value for P 21WAF1 induction (in absdrbance 
units) was expressed as the percentage of the value for P 21WAF1 present in the 
control. Percentage induction higher than 130 % was defined as significant induction. 
Thirty-four compounds were tested in this assay. Twenty-eight showed significant 
5 induction. 

Fy am ple. C.7: P450 i nhibiting capacity 

All compounds tested were dissolved in DMSO (5 mM) and a further dilution to 5 10" 4 
10 M was made in acetonitrile. Further dilutions were made in assay buffer (0.1M NaK 
phosphate buffer pH 7.4) and the final solvent concentration was never higher than 2 

%. 

The assay for the CYP3A4 protein comprises per well 15 pmol P450/mg protein (in 
0.01M NaKphosphate buffer + 1.15% KC1), an NADPH generating system (3.3 mM 

15 Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 1.3 mM NADP 
and 3.3 mM MgCl 2 .6H 2 0 in assay buffer) and compound in a total assay volume of 100 
Id. After a 5 min pre-incubation at 37 °C the enzymatic reaction was started with the 
addition of 150 |iM of the fluoresent probe substrate BFC in assay buffer. After an 
incubation of 30 minutes at room temperature the reaction was terminated after 

20 addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an 
excitation wavelength of 405 nm and an emission wavelength of 535 nm. Ketoconazole 
(IC 50 -value = 3 X 10' 8 M) was included as reference compound in this experiment. 
The assay for the CYP2D6 protein comprises per well 6 pmol P450/mg protein (in 
0.01M NaKphosphate buffer + 1.15% KC1), an NADPH generating system (0.41 mM 

25 Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 0.0082 mM 
NADP and 0.41 mM MgCl 2 .6H 2 0 in assay buffer) and compound in a total assay 
volume of 100 uJ. After a 5 min pre-incubation at 37 °C the enzymatic reaction was 
started with the addition of 3 |»M of the fluoresent probe substrate AMMC in assay 
buffer. After an incubation of 45 minutes at room temperature the reaction was 

30 terminated after addition of 2 volumes of acetonitrile. Fluorescent determinations were 
carried out at an excitation wavelength of 405 nm and an emission wavelength of 460 
nm. Quinidine (IC 50 -value < 5 X 10' 8 M) was included as reference compound in this 
experiment. 

The assay for the CYP2C9 protein comprises per well 15 pmol P450/mg protein (in 
35 0.01M NaKphosphate buffer + 1.15% KC1), an NADPH generating system (3.3 mM 
Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 1.3 mM NADP 
and 3.3 mM MgCl 2 .6H 2 0 in assay buffer) and compound in a total assay volume of 100 
Ml. After a 5 min pre-incubation at 37 °C the enzymatic reaction was started with the 
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addition of 200 nM of the fluoresent probe substrate MFC in assay buffer. After an 
incubation of 30 minutes at room temperature the reaction was terminated after 
addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an 
excitation wavelength of 405 nm and an emission wavelength of 535 nm. 
5 Sulfaphenazole (IC 50 - value = 6.8 X 10' 7 M) was included as reference compound in this 
experiment. 

For initial screening purposes, compounds were tested at a single fixed concentration of 
1 X 10" 6 M. For active compounds, the experiments were repeated to establish full 
concentration-response curves. For each experiment, controls (containing no drug) and 

10 a blank incubation (containing no enzyme or drugs) were run in parallel. All 

compounds were assayed in quadruplicate. The blank value was subtracted from all 
control and sample values. For each sample, the mean value of P450 activity of the 
sample (in relative fluorescence units) was expressed as a percentage of the mean value 
of P450 activity of the control. Percentage inhibition was expressed as 100% minus the 

15 mean value of P450 activity of the sample. When appropriate, ICso-values 

(concentration of the drug, needed to reduce P450 activity to 50% of the control) were 
calculated. Four compounds were analysed in this assay. For only one compound an 
ICso-value of 7.9 X 10* M could be determined with the CYP3A4 protein. 

20 Example C.8: A 2780 mouse xenograft model 

Immunodeficient mice were injected subcutaneously with A 2780 ovarium carcinoma 
cells (10 7 cells/200^il/mouse). Subsequently they were orally treated with 10, 20 and 40 
mpk of compound once daily between day 4 and day 32. The compound was dissolved 
25 in 0.9 % NaCl, 20 % P-cyclodextrine. On day 32 tumours were harvested and 

individual tumour weight of each mouse was determined. Each experiment included 10 
mice. 

Two independent A2780 xenograft study dosing compound No 6orally at 10, 20, and 
40 mpk once daily showed a strong antitumoural effect at all doses, with a maximal 
30 inhibition once at 20 mpk, and once at 40 mpk. 
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Table F-2: Table F-2 lists the results of the compounds that were tested according 
example 0.1,0.2, and C.3. 



Co. No. 


r 

Enzyme 
activity 
pIC50 


Cellular 
activity 
pIC50 


Solubility 
Score 


1 


6.482 


<5 




2 


7.147 


5.713 


1 


3 


<5 


<5 


1 


4 


<5 


<5 


2 


5 


<5 


<5 




6 


8.186 


7.336 


2 


7 


<5 






8 


7.587 


5.642 


3 


9 


<5 


5.411 




10 


6.7 


<5 


1 


11 


<5 


5.995 




12 


<5 


5.086 




13 


<5 


6.355 


1 


14 


6.621 


5.237 


3 


15 


7.332 


6.971 


2 


16 


<5 


<5 




17 


<5 


6.117 


1 


18 


<5 


5.389 


1 


19 


<5 


<5 


1 


20 


>5 




. 


21 


6.38 






22 


<5 






23 


>5 






24 


>5 






26 


>5 






28 


5.265 






29 


>5 






30 


>5 






32 


5.835 






33 


>5 






37 


5.624 






42 


>5 






43 


>5 






44 


>5 
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Co. No. 


Enzyme 
activity 
pIC50 


Cellular 
activity 
pIC50 


Solubility 
Score 


49 


>5 






52 


>5 






55 


>5 






56 


<5 






57 


>5 






58 


>5 






60 


6.247 


5.344 


3 


61 


6.255 


5.555 


2 


62 


5.409 


6.416 


1 


63 


6.215 


5.731 


1 


64 


5.753 


5.05 


3 


65 


5.775 


<5 


3 


66 


6.197 


5.877 


1 


67 


5.177 


6.068 


1 


68 


6.908 


5.911 


1 


69 


5.978 


<5 


3 


70 


5.914 


5.391 


3 | 


71 


6.449 


5.608 


3 I 


72 


6.346 


6.026 


1 


j 73 


6.212 


5.402 


1 


74 


5.841 


5.584 


2 


75 


<5 


5.163 




76 


6.227 


5.867 


1 


77 


5.937 


5.149 




78 


6.306 


5.904 


2 


79 


6.238 


5.368 


1 


80 


5.961 


5.909 


1 


81 


6.873 


5.887 


1 


82 


5.821 


5.968 


3 


83 


6.157 


5.886 


1 


84 


<5 


<5 




85 


<5 


<5 




86 


<5 


<5 




87 


<5 


<5 




88 


6.481 


5.547 


3 


89 


6.423 


5.217 




90 


7.467 


5.953 


3 


91 


7.688 


6.106 


3 
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Co. No. 


Enzyme 


Cellular 


Solubility 




activity 


activity 


Score 




pIC50 


pIC50 




92 


7.876 


6.141 




93 


7.464 


6.342 


3 


94 


7.497 


6.661 


2 


95 


7.363 


5.957 


3 


96 


7.49 


6.475 


3 


97 


7.938 


6.903 




98 


7.054 


6.448 


2 


99 


7.316 


6.617 


3 


100 


8.171 


7.237 


2 


101 


6.671 


6.994 




102 


7.162 


6.452 


2 


103 


7.586 


6.826 


2 


104 


8.152 


7.233 




105 


6.494 


6.098 


1 


106 


7.797 


6.589 


2 


107 


7.663 


6.841 


2 


108 


8.117 


6.679 


1 


109 


7.176 


6.588 


2 


110 


7.713 


6.352 


2 


111 


7.561 


6.357 


1 


112 


7.54 


6.482 


3 


113 


<5 


<5 




114 


7.428 


6.125 


3 


115 


<5 


5.695 




116 


7.159 


6.065 


1 


117 


<5 


5.759 




118 


6.741 


5.276 


3 


119 


5.215 


<5 




120 


6.491 


5.994 


1 


121 


6.833 


5.557 


3 


122 


7.06 


<5 




123 


6.787 


5.589 


3 


124 


8.358 


7.32 


3 


125 


8.659 


7.U31 




126 


8.456 


6.989 


l 


127 


8.482 


7.162 


3 


128 


8.078 


7.09 


2 


129 


7.107 


6.687 


3 
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Co. No. 


Enzyme 
activity 
pIC50 


Cellular 
activity 
pIC50 


Solubility 

Score 


130 


6.159 


6.124 


2 


131 


6.058 


6.263 


2 


132 


7.162 


6.336 




133 


7.869 


5.899 


2 


134 


7.662 


6.501 


2 


135 


7.631 


6.542 


3 


136 


7.288 


6.29 


i 1 


137 


7.169 


5.951 


2 


138 


7.545 


6.604 


2 


139 


7.612 


7.258 




140 


7.739 


7.001 




141 


7.125 


6.004 




142 


8.01 


6.543 


3 


143 


7.002 


5.879 


3 


144 


8.428 


7.089 


3 


145 


8.06 


6.555 


1 


146 


8.565 


6.926 




147 


6.765 


6.159 


1 


| 148 


7.94 


6.755 


1 


149 


8.175 


6.843 


2 


150 


8.011 


6.784 


2 


151 


8.152 


6.864 


3 


152 


8.156 


6.785 


3 ! 


153 


8.7 


6.561 




154 


8.869 


7.194 


1 


155 


7.939 


7.06 




156 


8.568 


7.523 




157 


8.228 


7.017 


3 


158 


7.784 


6.351 


2 


159 


8.61 


7.018 


3 


160 


8.272 


6.556 


2 


162 


8.215 


6.933 


3 


162 


7.83 


7.039 


1 


163 


8.553 


7.37 




164 


8.308 


7.316 


2 


165 


7.947 


7.255 


1 


166 


7.969 


7.212 


1 


167 


7.579 


6.968 


3 
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Co. No. 


Enzyme 
activity 
pIC50 


Cellular 
activity 
pIC50 


Solubility 
Score 


168 


8.766 


7.195 


3 


169 


8.338 


7.14 


3 


170 


8.227 


7.185 


3 


171 


8.45 


7.327 


3 


172 


8.566 


7.191 


3 


173 


8.423 


7.152 


3 


174 


8.212 


7.095 


3 


175 


7.691 


7.162 


1 


176 


6.513 


6.082 


2 


111 


6.428 


6.511 


1 


178 


7.99 


7.122 


1 


179 


7.146 


6.925 


2 


180 


<5 


<5 




181 


7.098 


6.925 


3 


182 


7.634 


7.U6 


i 
l 


183 


7.631 


5.634 


2 


184 


7.22 


7.202 


1 


185 


6.417 


6.795 


1 


186 


6.539 


6.253 


2 
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D. Composition example: Film-coated tablets 
Preparation of tablet core 

A mixture of 100 g of a compound of fomiula (I), 570 g lactose and 200 g starch is 
5 mixed well and thereafter humidified with a solution of 5 g sodium dodecyl sulphate 
and 10 g polyvinylpyrrolidone in about 200 ml of water. The wet powder mixture is 
sieved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and 
15 g hydrogenated vegetable oil. The whole is mixed well and compressed into tablets, 
giving 10.000 tablets, each comprising 10 mg of a compound of formula (I). 
10 Coating 

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a 
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added 
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol 10 g of polyethylene glycol is 
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the 
15 former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl- 
pyrrolidone and 30 ml of concentrated colour suspension and the whole is 
homogenated. The tablet cores are coated with the thus obtained mixture in a coating 
apparatus. 
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1 . A compound of formula (I), 

R 4 

JH 2 ) n If 

-^^^ / Z §— (C(R 3 ) 2 ) t — ( A) (i) 



R^G=* H"(CH 2 ) n f ^ 
/)— L— H / Z § — (C(R 3 ) 2 ) t — 



R 



l-Y 

,2 



the JV-oxide forms, the pharmaceutically acceptable addition salts and the stereo- 
chemically isomeric forms thereof, wherein 

10 n is 0, 1 , 2 or 3 and when n is 0 then a direct bond is intended; 

t is 0, 1, 2, 3 or 4 and when t is 0 then a direct bond is intended; 



each Q is nitrogen or 
15 

each X is nitrogen or " 



each Y is nitrogen or ^ ; 

— CH-^ 

20 each Z is nitrogen or ^ ; 

r 1 is -C(0)NR 7 R 8 , -N(H)C(0)R 9 , -C^-C^alkanediylSR 9 , -NR ,0 C(O)N(OH)R 9 , 
-NR^C^CualkanediylSR 9 , -NR ,0 C(O)C=N(OH)R 9 or another Zn-chelating- 
group 

25 wherein R 7 and R 8 are each independently selected from hydrogen, hydroxy, 

d.6alkyl, hydroxyC^alkyl, aminoC,. 6 alkyl oraminoaryl; 
R 9 is independently selected hydrogen, Ci. 6 alkyl, C,. 6 alkylcarbonyl, arylC,. 6 alkyl, 
Ci. 6 alkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl; 
R 10 is independently selected hydrogen or Ci^alkyl; 

30 

R 2 is hydrogen, halo, hydroxy, amino, nitro, C,. 6 alkyl, C,. 6 alkyloxy, trifluoromethyl, 
diCCj^alkyOamino, hydroxyamino or naphtalenylsulfonylpyrazinyl; 

-L- is a direct bond or a bivalent radical selected from d. 6 alkanediyl, amino, carbonyl 
35 or aminocarbonyl; 
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10 



15 



each R 3 represents a hydrogen atom and one hydrogen atom can be replaced by aryl; 

R 4 is hydrogen, hydroxy, amino, hydroxyCj^alkyl, Chalky!, d_ 6 alkyIoxy, 
arylCi^alkyl, aminocarbonyJ, hydroxycarbonyl, aminoCi_ 6 alkyl, 
aminocarbonylCi_6alkyl, hydroxycarbonylCj^alkyl, hydroxyaminocarbonyl, 
Ci^alkyloxycarbonyl, Ci^alkylaminoCj^alkyl or di(Ci_6alkyl)aminoCi. 6 alkyl; 



-© 

^-^ is 



a radical selected from 



^0 



(a-l) 




(a-5) 



(a-9) 

O-N 
(a-13) 



(a-2) 



(a-6) 



(a-10) 



(a-14) 



15 



(a-3) 



(a-7) 
(a") 



(a- 15) 



(a-4) 



X5 



(a-8) 



P 

(a-12) 



/n 



(a-16) 



h 3 c >C n / 7n 



(a- 17) 




(a- 18) 



N ' NH 




(a-20) 
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too 



N 



(a-46) 





(a-48) 





(a-49) 



(a-50) 



(a-51) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 
5 each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 

trihaloC^alkyl; trihaloCi. 6 alkyloxy; Ci_ 6 alkyl; Ci. 6 alkyl substituted with aryl and 

C 3 _ 10 cycloalkyl; Ci_ 6 alkyloxy; Ci_ 6 alkyloxyCi_ 6 alkyIoxy; Q^alkylcarbonyl; 

Ci_ 6 alkyloxycarbonyl; Ci^alkylsulfonyl; cyanoCi. 6 alkyl; hydroxyCi_ 6 alkyl; 

hydroxyCi^alkyloxy; hydroxyCj^alkylamino; aminoCi^alkyloxy; 
10 di(Ci.6alkyl)aminocarbonyl; di(hydroxyCi_6alkyl)amino; (aryl)(Cj. 6 alkyl)amino; 

di(Ci_6alkyl)aminoCi.6alkyloxy; di(Ci.6alkyl)aminoCi.6alkylamino; 

di(Ci.6alkyl)aminoCi.6alkylaminoC].6alkyl; arylsulfonyl; arylsulfonylamino; 

aryloxy; aryloxyC^alkyl; arylC2-6alkenediyl; di(Ci-$alkyl)amino; 

di(Ci_6alkyl)aminoCi_6alkyl; di(Ci-6alkyl)amino(Ci_ 6 alkyl)amino; 
15 di (C i _6alky l)amino(C i ^alky l)arni noC j ^al ky 1 ; 

di(C | _6alkyl)aminoC i .6al kyl(C i ^alkyl )amino; 

di (C ! _ 6 alkyl)aminoC i .6alkyl (C i ^alkyl )aminoC i -6alky 1 ; 

aminosulfonylamino(Ci_6alkyl)amino; 

ami nosulf onylamino(C i _6alkyl)aminoC \ -6alkyl ; 
20 di(Ci. 6 alkyl)aminosulfonylamino(Ci.6alkyl)amino; 

di(Ci-6alkyl)aminosulfonylamino(Ci_6alkyl)aminoCi.6alkyl; cyano; thiophenyl; 

thiophenyl substituted with di(Ci.6alkyl)aminoCi_6alkyl(Ci.6alkyl)aminoCi.6alkyl, 

di(Ci^alkyl)aminoC].6alkyl, Cj^alkylpiperazinylCi.ealkyl, 

hydrox yC i ^alkylpiperazinylC i ^alkyl , 
25 hydroxyC|_6alkyloxyC).6alkylpiperazinylCi_6alkyI, 

di(Ct.6 a lkyl)aminosulfonylpiperazinylC|^alkyl, 

Ci. 6 alkyloxypiperidinyl, Ct^alkyloxypiperidinylCi^alkyl, morpholinylC,. 6 alkyl, 
hydroxyCi.6alkyl(Ci. 6 alkyl)aminoCi. 6 alkyl, or diChydroxyCj^alkyOaminoCj^alkyl; 
furanyl; furanyl substituted with hydroxyCi_ 6 alkyl; benzofuranyl; imidazolyl; 
30 oxazolyl; oxazolyl substituted with aryl and C|_ 6 alkyl; C^alkyltriazolyl; tetrazolyl; 



PCT/EP03/02516 

WO 03/076422 

pyrrolidinyl; pyrrolyl; piperidinylCi_ 6 alkyloxy; morpholinyl; Ci^alkylmorpholinyl; 
morpholinylCi-salkyloxy; 

morpholinylCj^alkyl; moipholinylCi- 6 alkylamino; 
morpholinylCi^alkylaminoC^ealkyl; piperazinyl; Ci_ 6 alkylpiperazinyl; 
5 d.ealkylpiperazinylCi.ealkyloxyipiperazinylCi^alkyl; 

naphtalenylsulfony]piperazinyl;naphtalenylsulfonylpiperidinyl;naphtalen 
C N6 alkylpiperazinylCi. 6 alkyl;C|,6alkyIpiperazinyIC,. 6 alkylaniino; 

Ci^alkylpiperazinylCi^alkylan^^ 

aminosulfonylpiperazinylCi. 6 alkyloxy; aminosulfonylpiperazinyi; 
aminosulfonylpiperazinylCi. 6 alkyl;di(C 1 . 6 alkyI)aminosuIfonylpiperazi^ 

dKC^alkyOaminosulfonylpiperazinyl^^ 
hydroxyCi^alkylpiperazinylCi^alkyl^j^alkyloxypiperidinyl; 

C i _ 6 alkyloxypiperidinylC i , 6 alkyl ; piperidinylaminoC j. 6 alkylamino; 
piperidinyIaminoCi_6alkylaminoCi. 6 alkyl; 
(C^ 6 alkylpipericUnyl)(hyd^oxyC^6alky])aminoC^6alkylaInino; 
(C 1 _ 6 alkylpiperidinyl)(hydroxyC]^alkyl)aminoCi. 6 alkylamin 
hydroxyC^alkyloxyCi^alkylpiperazinyl; 
hydroxyCi^alkyloxyCi.6alkylpiperazinylCi- 6 alkyl; 
(hydroxyCi. 6 alkyl)(C 1 . 6 alkyl)amino;(hydroxyCu 6 alkyI)(C ! . 6 alkyl)am 

> hydroxyC^ 6 alkylaminoC 1 .6alkyl;di(hyd^oxyC^6alkyl)aminoCl^alkyl; 
pyrrolidinylCi- 6 alkyl; pyrroIidinylCj^alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl 
substituted with two substituents selected from C v6 a\kyl or trihaloCi_ 6 alkyl; 
pyridinyl; pyridinyl substituted with Q^alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl;tetrahydropyrimidinylpiperazinylCi^ 

i quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents 
independently selected from halo, amino, nitro, Ci_ 6 alkyl, C^alkyloxy, 
hydroxyC M alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi_ 4 alkyloxy, 
Ci. 4 alkylsulfonyl, Ci_ 4 alkyloxyC M alkyloxy, C M alkyloxycarbonyl, 
aminoC M a!kyloxy, di(Ci^alkyl)aminoC w alkyloxy, di(Ci_ 4 alkyl)amino, 
) di(Ci_ 4 alkyl)aminocarbonyl, di(Ci_ 4 alkyl)aminoC M alkyl, 
di(C i ^alkyl)aminoC i_ 4 alkylaminoC i ^alkyl, 

diCCMalkyOaminoCCMalkyOamino, di^i^alkyOaminoCCMalkyOaminoCi^alkyl, 
di(C 1 . 4 alkyl)aminoCi. 4 aIkyl(C M alkyl)amino, 
diCCj^alkyOaminod^alkyKCi^alkyOaminoCi^alkyl, 

> aminosulfonylamino(CMalkyl)amino, 
aminosulfonylamino(Ci. 4 alkyl)aminoCMalkyl, 
di (C i _ 4 alkyl)aminosulfony lamino(C i _ 4 alkyl)amino, 
di(Ci^alkyl)aminosulfonylamino(C N4 alkyl)aminoC,. 6 alkyl,cyano, 
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piperidinylCi_ 4 alkyloxy, pyrrolidinylCi^alkyloxy, aminosulfonylpiperazinyl, 
amjnosulfonylpiperazinylC|_4alkyl, di(Ci.4alkyI)aminosulfonylpiperazinyl, 
di(Ci. 4 alkyl)aminosulfonylpiperazinylC M alkyl, hydroxyC]. 4 alkylpiperazinyI, 
hydroxyCMaIkylpiperazinyICi_ 4 alkyl, CMalkyloxypiperidinyl, 
5 CMalkyloxypiperidinylCj^alkyl, hydroxyCi. 4 alkyloxyCi. 4 alkylpiperazinyl, 
hydroxyCi^alkyloxyCi. 4 alkylpiperazinylCi-4alkyl, 

(hydroxyCMalkylXC M alkyl)amino, (hydroxyCi. 4 alkyl)(Ci^aIkyl)aminoC M alkyl, 
di(hydroxyCi_4alkyl)amino, di(hydroxyCi. 4 alkyl)aminoCi_ 4 alkyl, furanyl, furanyl 
substituted with -CH=CH-CH=CH-, pyrrolidinylCi_ 4 alkyl, pyrroIidinylCi^alkyloxy, 

10 morpholinyl, morpholinylCi_ 4 alkyloxy, morpholinylCi^alkyl, 

morpholinylCi^alkylarnino, morpholinylC|_ 4 alkylaminoCi_ 4 alkyl, piperazinyl, 
Ci_ 4 alkylpiperazinyl, Ci_ 4 alkylpiperazinylCi_ 4 aIkyloxy, piperazinyICi_ 4 alkyl, 
CMalkylpiperazinylCj^alkyl, Ci^alkylpiperazinylCi^alkylamino, 
Ci-4alkylpiperazinylCMalkylaminoCi.6alkyl, tetrahydropyrimidinylpiperazinyl, 

15 tetrahydropyrimidinylpiperazinylCi^alkyl, piperidinylaminoCi^alkylamino, 
piperidinylaminoCi^alkylaminoCi^alkyl, 
(Ci. 4 alkylpiperidinyl)(hydroxyCi^alkyl)aminoCMalkylamino, 
(Cj. 4 alkylpiperidinyl)(hydroxyCMalkyl)aminoCi^alkylaminoCi. 4 al^ 
pyridinylC^alkyloxy, 

20 hydroxyCi. 4 alkylamino, hydroxyCi^alkylaminoCi^alkyl, 

di(Ci_ 4 alkyl)aminoCi. 4 alkyIamino, aminothiadiazolyl, 

aminosulfonylpiperazinylC M alkyloxy, or thiophenylCi_4alkylamino; 

/ (CH 2 ) n 

— N Z— 

the central ^ — ' moiety may also be bridged (i.e. forming a bicyclic moiety) 
with a methylene, ethylene or propylene bridge; 
25 each R 5 and R 6 can be placed on the nitrogen in replacement of the hydrogen; 

aryl in the above is phenyl, or phenyl substituted with one or more substituents each 
independently selected from halo, Ci_ 6 alkyl, C^alkyloxy, trifluoromethyl, cyano or 
hydroxycarbonyl. 

30 

2. A compound as claimed in claim 1 wherein 

7 8 

R and R are each independently selected from hydrogen, hydroxy, 
hydroxyd^alkyl, aminoCi^alkyl or aminoaryl; 
35 R 2 is hydrogen, halo, hydroxy, amino, nitro, Ct^alkyl, C^alkyloxy, trifluoromethyl, 
hydroxyamino or naphtalenylsulfonylpyrazinyl; 
R 4 is hydrogen, hydroxy, amino, hydroxyCi.ealkyI, Ci^alkyloxy, 
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arylCi^alkyl, aminocarbonyl, hydroxycarbonyl, aminoC^alkyl, 
aminocarbonylC^alkyl, hydroxycarbonylCi^alkyl, hydroxyaminocarbonyl, 
Ci 6 alkyloxycarbonyl, Cj^alkylaminoCj^alkyl or diCCLealkyOaminoCi^alkyl; 

is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), 
5 (a-9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), 

(a-20), (a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), 

(a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), 

(a-42) (a-43) or (a-44); 
each R 5 and R 6 are independently selected from hydrogen; halo; hydroxy; amino; nitro; 
10 trihaloC 1 . 6 alkyl; trihaloCi. 6 alkyloxy; C,. 6 alkyl; Ci. 6 alkyloxy; 

d^alkyloxyCj-ealkyloxy; C,. 6 alkylcarbonyl; Ci. 6 alkylsulfonyl; cyanoCi. 6 alkyl; 

hydroxyCj-ealkyl; hydroxyC,. 6 alkyloxy; hydroxyCi. 6 alkylamino; 

aminoCi. 6 alkyloxy; di(C 1 . 6 alkyl)aminocarbonyl; di(hydroxyC,. 6 alkyl)amino; 

di(C 1 . 6 alkyl)aminoCi. 6 alkyloxy; di(Ci. 6 alkyl)aminoC,. 6 alkylamino; arylsulfonyl; 
15 arylsulfonylamino; aryloxy; arylC^alkenediyl; di(C,. 6 alkyl)amino; cyano; 

thiophenyl; thiophenyl substituted with 
di(Ci-6alkyl)aminoCi.6alkyl(Ci.6alkyl)aminoCi.6alkyl > 

di(Ci. 6 alkyl)aminoCi-6alkyl, Ci^alkylpiperazinylC^alkyl or 
diChydroxyCi^alkyOaminoCLealkyl; furanyl; imidazolyl; Ci^lkyltriazolyl; 
20 tetrazolyl; piperidinylC^ealkyloxy; moipholinyl; Ci. 6 alkylmorpholinyl; 

morpholinylC I ^alkyloxy;morpholinylCi. 6 alkyl;Ci. 6 alkylpiperazinylCi. 6 alkyloxy; 

Ci.6alkylpiperazinylCi. 6 alkyl;Ci. 6 alkylpiperazinylsulfonyl; 
aminosuIfonylpiperazinylC|.6alkyloxy;aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCpealkyl-.ditCLealkyOaminosulfonylpiperazinyl; 
25 di(C,. 6 alkyl)aminosulfonylpiperazinylCi.6alkyl;hydroxyCi.6alkylpiperazinyl; 
hydroxyCi.6alkylpiperazinylCi. 6 alkyl;Ci. 6 alkyloxypiperidinyl; 
Ci. 6 alkyloxypiperidinylC|. 6 alkyl;hydroxyC,.6alkyloxyCi^alkylpiperazinyl; 
hydroxyCi. 6 alkyloxyCi. 6 alkylpiperazinylCi-6alkyl; 

(hydroxyCi. 6 alkyl)(C 1 .6alkyl)amino;(hydroxyC 1 .6alkyl)(C,.6alkyl)aminoCi. 6 alkyl; 

30 pyrrolidinylCi. 6 alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two 
substituents selected from C,^alkyl or trihaloCi. 6 alkyl; pyridinyl; pyridinyl 
substituted with Ci. 6 alkyloxy or aryl; pyrimidinyl; quinolinyl; phenyl; phenyl 
substituted with one, two or three substituents independently selected from halo, 
amino, Ci. 6 alkyl, Cj. 6 alkyloxy, hydroxyC,. 4 alkyl, trifluoromethyl, 

35 trifluoromethyloxy, hydroxyC]. 4 alkyloxy, Ci. 4 alkyloxyCi. 4 alkyIoxy, 

aminoCi. 4 alkyloxy,di(C M alkyl)aniinoC,. 4 alkyloxy,di(Ci. 4 alkyl)amino, 
piperidinylC 1 . 4 alkyloxy, pyrrolidinylC M alkyloxy, aminosulfonylpiperazinyl, 
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aminosulfonylpiperazinylC M alkyI, di(Ci. 4 alkyl)aminosijlfonylpiperaziny], - 
di(Ci. 4 alkyl)aminosulfonylpiperaziny]Ci^alky), hydroxyC M alkylpiperazinyl, 
hydroxyCi^alkylpiperazinylCi^alkyKC^alkyloxypiperidinyl, 
Ci_ 4 aIkyloxypiperidinylC M alkyl, hydroxyCj^alkyloxyCi^alkylpiperazinyl, 
5 hydroxyC i _ 4 al kyloxyC i . 4 al kylpiperaziny 1C i ^alkyl , 

(hydroxyCi^alkyl)(Ci. 4 alkyl)amino, (hydroxyCi^alkyOCC^^lkyOaminoC^^lkyl, 
pyrrolidinylCMalkyloxy, morpholinylCi^alkyloxy, morpholinylCi^alkyl, 
Ci. 4 alkylpiperazinylCi^alkyloxy, Ci^alkylpiperazinylCi^alkyl, 
hydroxyCi^alkylamino, dithydroxyCMalkyOamino, 
10 di(Ci_ 4 alkyl)aminoCi. 4 alkylamino, aminothiadiazolyl, 

aminosulfonylpiperaziny]Ci_ 4 alkyloxy, or thiophenylC^alkylamino. 

3. A compound as claimed in claim 1 wherein 
tisO; 

15 R 1 is -C(0)NR 7 R 8 , -C(0)-C,.6alkanediylSR 9 , -NR 10 C(O)N(OH)R 9 , 

-NR^C^CuealkanediylSR 9 , -NR ,0 C(O)C=N(OH)R 9 or another Zn-chelating- 
group 

wherein R 7 and R 8 are each independently selected from hydrogen, hydroxy, 
hydroxyCi^alkyl, or aminoCi. 6 alkyI; 
20 R 2 is hydrogen, halo, hydroxy, amino, nitro, C^alkyl, Ci^alkyloxy, trifluoromethyl or 
di(Ci.6a!kyl)amino; 

-L- is a direct bond or a bivalent radical selected from Cj^alkanediyl, amino or 
carbonyl; 

R 4 is hydrogen, hydroxy, amino, hydroxyC^alkyl, Chalky], C^alkyloxy, 
25 arylCj^alkyl, aminocarbonyl, aminoCi^alkyl, Ci^alkylaminoC^alkyl or 
di (C i _6alkyl)aminoC i .^alkyl ; 

is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), 
(a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), 
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), 
30 (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), 
(a-45), (a-46), (a-47), (a-48) or (a-51); 
each s is independently 0, 1, 2, 3 or 4; 

R 5 is hydrogen; halo; hydroxy; amino; nitro; trihaloCj^alkyl; trihaloC|. 6 alkyloxy; 
Ci_ 6 alkyl; Cj^alkyloxy; Cj^alkylcarbonyl; Cj^alkyloxycarbonyl; 
35 Ci, 6 alkylsulfonyl; hydroxyC j_ 6 alkyl; aryloxy; di(Ci_ 6 alkyl)amino; cyano; 

thiophenyl; furanyl; furanyl substituted with hydroxyCj^alkyl; benzofuranyl; 
imidazolyl; oxazolyl; oxazolyl substituted with aryl and Chalky!; 
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Ci. 6 alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; 

C,. 6 alkylmorpholinyl; piperazinyl; d. 6 alkylpiperazinyl; 

hydroxyCealkylpiperazinyl; C,. 6 alkyloxypiperidinyl; pyrazoly; pyrazolyl 

substituted with one or two substituents selected from C,.6alkyl or trihaioCi. 6 alkyl; 
5 pyridinyl; pyridinyl substituted with C ,. 6 alkyloxy, aryloxy or aryl; pyrimidinyl; 

quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents 

independently selected from halo, C,. 6 alkyl, C,. 6 alkyloxy or trifluoromethyl; 
R 6 is hydrogen; halo; hydroxy; amino; nitro; trihaloCi. 6 alkyl; trihaloC^alkyloxy; 

d^alkyl; Ci_ 6 alkyloxy; C^alkylcarbonyl; C,. 6 alkyloxycarbonyl; 
10 Ci. 6 alkylsulfonyl; hydroxyC^alkyl; aryloxy; di(C,. 6 alkyl)amino; cyano; pyridinyl; 

phenyl; or phenyl substituted with one or two substituents independently selected 

from halo, Q^alkyl, Ci^alkyloxy or trifluoromethyl or 
^(CH 2 ) n 

the central Nn — ' moiety may also be bridged (i.e. forming a bicyclic moiety) 
with an ethylene bridge. 

15 

4. A compound as claimed in claim 1 wherein n is 1 or 2; t is 0, 1 or 2; each Z is 
nitrogen; R 10 is hydrogen; R 2 is hydrogen, nitro, C^alkyloxy, trifluoromethyl, 
di(C,^alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; -L- is a direct 
20 bond or a bivalent radical selected from d. 6 alkanediyl, carbonyl or aminocarbonyl; 
each R 3 represents a hydrogen atom; R 4 is hydrogen, hydroxyC 1 . 6 alkyl, 
aminocarbonyl, hydroxyaminocarbonyl or 

di(C 1 . 6 alkyl)aminoC,- 6 alkyl; ~~ ® is a radical selected from (a-l),(a-7), (a-9), 

(a-10), (a-12), (a-14), (a-19), (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or 
25 (a-50); each s is independently 0, 1, 2 or 5; each R 5 and R 6 are independently 

selected from hydrogen; halo; nitro; trihaloCi. 6 alkyl; trihaloC 1 . 6 alkyloxy; C^lkyl; 

C,. 6 alkyloxy; C,. 6 alkylsulfonyl; (aryl)(C,. 6 alkyl)amino; arylsulfonyl; aryloxy; 

arylC 2 . 6 alkenediyl; di(C 1 . 6 alky)amino; thiophenyl; thiophenyl substituted with 

di(C 1 . 6 alkyl)aminoCi^alkyl(C 1 . 6 alkyl)aminoC 1 .6alkyl, 
30 di(C,- 6 alkyl)aminoC,. 6 alkyl, Ci. 6 alkylpiperazinylC 1 . 6 alkyl, 

hydroxyCi-6alkylpiperazinylCi.6alkyl, 

hydroxyC i . 6 alkyloxyC i- 6 alkylpiperazinylC j . 6 alkyl , 

di(C,.6alkyl)aminosulfonylpiperazinylC,. 6 alkyl,C 1 . 6 alkyloxypiperidinylC 1 . 6 alkyl, 
morpholinylC 1 . 6 alkyl,hydroxyC,.6alkyl(Ci-6alkyl)aminoC,. 6 alkyl,or 
35 dKhydroxyQ-ealkyOaminoCi-ealkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; 

pyridinyl; pyridinyl substituted with Ci. 6 alkyloxy; quinolinyl; indolyl; phenyl; 
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phenyl substituted with one, two or three substituents independently selected from 
halo, amino,Ci. 6 alkyl, Ci_ 6 alkyloxy, hydroxyCi^alkyl, trifluoromethyl, 
trifl uorometh yloxy , di(C i -4alkyl)aminoC i . 4 alkylox y, di (C i . 4 alkyl)amino, 
di(Ci^alkyI)aminoC M alkyl, 
5 di(Ci- 4 alkyl)aminoCi. 4 alkyl(C M alkyl)amino, 

diCCi^alkyOaminoCMalkyKCi^alkyOaminoCi^alkyl, 
hydroxyCj _ 4 alkyIpiperazinylC i ^al kyl , 
hydroxyCi^alkyloxyCMalkylpiperazinylCMalkyl, 
di(hydroxyC M alkyl)aminoC M alkyl, pyrrolidinylCi^alkyl, 
10 pyrrolidinylC M alkyloxy, morpholinylC 1 . 4 alkyloxy, morpholinylC M alkyl, 

/— (CH 2 ) n 
— N Z— 

Ci^alkylpiperazinylCj^alkyl, or the central > — ' moiety may also be 
bridged (i.e. forming a bicyclic moiety) with a methylene bridge. 

5. A compound as claimed in claim 1 and 4 wherein n is 1 or 2; t is 0, 1 or 2; each Z is 
15 nitrogen; R 10 is hydrogen; R 2 is hydrogen, nitro, Ci. 6 alkyloxy, trifluoromethyl, 

di(Ci. 6 alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; -L- is a direct 
bond or a bivalent radical selected from Ci^alkanediyl, carbonyl or aminocarbonyl; 
each R 3 represents a hydrogen atom; R 4 is hydrogen, hydroxyC i^alkyl, 
aminocarbonyl, hydroxyaminocarbonyl or 

—n\ 

20 di(C 1 . 6 alkyl)aminoC 1 . 6 alkyl; v-/ j s a radical selected from (a-l),(a-7), (a-9), 

(a-10), (a-12), (a-14), (a- 19). (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or 

(a-50); each s is independently 0, 1, 2 or 5; each R 5 and R 6 are independently 

selected from hydrogen; halo; nitro; trihaloC^alkyl; trihaloCi. 6 alkyloxy; Ci^alkyl; 

Ci. 6 alkyloxy; Ci_ 6 alkylsulfonyl; (aryl)(Ci_ 6 alkyl)amino; arylsulfonyl; aryloxy; 
25 arylC 2 -6alkenediyl; di(C|_6alky)amino; thiophenyl; thiophenyl substituted with 

diCCj^alkyOaminoCi^alkyKCi^alkyOaminoCi^alkyl, 

di(Ci. 6 alkyl)aminoCi, 6 alkyl, Ci-salkylpiperazinylC^alkyl, 

hydroxyC i -6alky lpiperazi n y 1 C \ ^alkyl , 

hydroxyC i_ 6 alky loxyCi _ 6 alkylpiperazinylC i ^alkyl , 
30 di(Ci.6alkyl)aminosulfonylpiperazinyICj. 6 alkyl, Ci. 6 alkyloxypiperidinylC|_ 6 alkyl, 

morpholinylCi_ 6 alkyl, hydroxyCi^alkyKCj^alkyOaminoCj^alkyl, or 

di(hydroxyCi. 6 alkyl)aminoC], 6 alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; 

pyridinyl; pyridinyl substituted with Ci_ 6 aIkyloxy; quinolinyl; indolyl; phenyl; 

phenyl substituted with one, two or three substituents independently selected from 
35 halo, amino, Cj^alkyl, Ci_ 6 alkyIoxy, hydroxyC M alkyl, trifluoromethyl, 

trifluoromethyloxy, di(Ci. 4 alkyl)aminoCi- 4 alkyloxy, di(Ci_ 4 alkyl)amino, 



WO 03/076422 



-130- 



PCT/EP03/02516 



di(C 1 . 4 alkyl)aminoCMalkyl, 
di(C 1 . 4 alkyl)aminoCMalkyl(C 1 . 4 alkyl)amino, 

di(C,. 4 alkyl)aminoCMalkyl(Ci. 4 alkyl)aminoCMalkyl. 
hydroxyC i_ 4 alkylpiperazinylC i . 4 alkyl , 
hydroxyCi. 4 alkyIoxyCi. 4 alkylpiperazinylC|^alkyl, 

di(hydroxyC M alkyl)aminoCi- 4 alkyl, pyrrolidinylCi^alkyl, 
P yrrolidinylCMalkyloxy,morpholinyIC,. 4 alkyloxy,morpholinyICi. 4 alkyl, 

/ (CH2) n 
— N Z— 

C M a]kylpiperazinyIC,. 4 alkyl, or the central >— 7 moiety may also be 
bridged (i.e. forming a bicyclic moiety) with a methylene bridge. 



j a compound as claimed in claim 1, 4 and 5 wherein n is 1; t is 0; each Z is 
nitrogen; R 1 is -C(0)NH(OH); R 2 is hydrogen; -L- is a direct bond; each R 3 

represents a hydrogen atom; R 4 is hydrogen; ~~® is a radical selected from (a- 

1) or (a-20); each s is independently 0 or 1; each R 5 and R 6 are independently 
> selected from hydrogen; thiophenyl; thiophenyl substituted with di(Ci. 

6 alkyl)aminoC,. 6 alkyI, or C^alkylpiperazinylQ-ealkyl; furanyl; phenyl; phenyl 

substituted with one substituents independently selected from di(C|. 

4 alkyl)aminoC|. 4 alkyloxy, di(Ci. 4 alkyl)amino, 

di(Ci. 4 alkyl)aminoCi4alkyl, 
) di(Ci. 4 alkyl)aminoCi^alkyl(C w alkyl)aminoCi. 4 alkyl, 

pyrrolidinylC,. 4 alkyl, pyrrolidinylCi^alkyloxy or C^alkylpiperazinylC^alkyl. 

7. A compound according to claim 1, 4, 5 and 6 selected from compounds No. 6 , 
No. 100 , No. 104, No. 128, No. 144, No. 124, No. 154, No. 125, No. 157, No. 156, 
5 No. 159, No. 163, No. 164, No. 168, No. 169, No. 127, No. 171, No. 170, No. 172 

and No. 173. 





NH 

! HO' 


Co. No. 6 


Co. No. 100 
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O'Tl 

<yCT CP 

,.NH 

HO 




Co. No. 104 


Co. No. 128 


V 


HO 


.0.65 H 2 O.C 2 HF 3 02:Co. No. 144 


.C2HF3O2; Co. No. 124 


prN" jr\J 


^ V 1 

0 


.0.6 H2O.C2HF3O2; Co. No. 154 


0.2 H 2 0 C2HF3O2; Co. No. 125 


i v° 

9 


V 


.0.5 H 2 0 .1.2 C2HF3O2; Co. No. 157 


.0.3 H 2 0 . 1.2 C2HF3O2C0. No. 156 


/ 

^ HN'° H 


0 . A 


0.3 H 2 0 .1.5 C2HF3O2; Co. No. 159 


.0.6 H2O.C2HF3O2; Co. No. 163 
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9 

0 1 


o 


n 7 H^O 1 S CVHFiOv Co No 164 


.C 2 HF 3 0 2 ; Co. No. 168 


0 


if 


.1.1 C 2 HF 3 0 2 ; Co. No. 169 


. 1.16 C2HF 3 C> 2 ; Co. No. 127 


o 


o 

o 


.1.03C 2 HF 3 O 2 ;Co.No. 171 


. 0.94 C2HF3O2; Co. No. 170 


0 

o 


? 


. 1.18C 2 HF 3 0 2 ;Co.No. 172 


. 1.17C 2 HF 3 0 2 ;Co.No. 173 



8. A compound according to claim 1, 2, 3, 4, 5, 6 and 7 wherein the compound is 
compound No 6. 

H II I 



HO-* 





Compound 6 



9. A pharmaceutical composition comprising pharmaceutical^ acceptable carriers and 
as an active ingredient a therapeutically effective amount of a compound as claimed 
in claim 1 to 8. 



10 10. A process of preparing a pharmaceutical composition as claimed in claim 9 wherein 
the pharmaceutical^ acceptable carriers and a compound as claimed in claim 1 to 8 
are intimately mixed. 



11. A compound as claimed in any of claims 1 to 8 for use as a medicine. 

15 
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12. Use of a compound as claimed in any of claims 1 to 8 for the manufacture of a 
medicament for the treatment of proliferative diseases. 

13. A process for preparing a compound as claimed in claim 1, characterized by 

5 a) reacting an intermediate of formula (II) with an appropriate acid, such as for 

example, trifluoro acetic acid, yielding a hydroxamic acid of formula (I-a), 
wherein R 1 is -C(0)NH(OH) 



10 



o f o 

O " ^^ L_N w z ~r (c(R ^ 2)r ^ 



CF3C00H 



(0) 



HO. r f , _ 



0 

(I-a) 



b) catalytic hydrogenation of an intermediate of formula (VI) with hydrogen in 
the presence of a catalyst, such as, for example, palladium on carbon (10%), 
with the formation of a hydroxamic acid of formula (I-a), wherein R 1 is - 
C(0)NH(OH) 



Y o 



R 2 (VI) 

B Vf. Y ^ L ~v_y z "~r (C(R ^-® 



1-J 

R 

15 fl-a) 

c) reacting an intermediate of formula (VII) with an intermediate of formula 

CH a 



(Vffl) wherein R' is ^ , , N . H or 



O in the presence of AT-(ethylcarbonimidoyl)-A^^V-dimethyl-l,3- 
propanediamine, monohydrochloride (EDC) and hydroxy benzotriazole 
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CH 3 - 

(HOBT), yielding a compound of formula (I-b) wherein R is 

°4- CH3X X-o^ 

O 0 H O or 




R 2 R-C— OH K 

(VH) (V»I) (I-b) 

14. A method of detecting or identifying a HDAC in a biological sample comprising 
detecting or measuring the formation of a complex between a labelled compound as 
defined in claim (I) and a HDAC. 



10 15. A combination of an anti-cancer agents and a HDAC inhibitor as claimed in any of 
claims 1 to 8. 
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